1 



US 

m 

m 




S0 2 Me 




1- [l-(4-Aminophenethyl)piperidin-4-yl]indoline (140 mg) 
was dissolved in methylene chloride (2 ml) . Under ice cooling, 
methanesulf onyl chloride (0.12 ml) and triethylamine (0.1 ml) 
were added to the resultant solution followed by stirring for 
45 min. After adding a 10% aqueous solution of potassium 
carbonate, the reaction solution was extracted with ethyl 
acetate . The organic layer was washed with brine and dried over 
magnesium sulfate. After evaporating the solvent, the 
resulting residue (150 mg) was purified by NH-silica gel column 
chromatography ( hexane/ethyl acetate system) to successively 
give 1 - { 1 - [ 4 -bis ( methylsulf onyl ) aminophenethyl ] piperidin- 4 - 
yl}indoline (50 mg) and l-[l-(4- 
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methylsulfonylaminophenethyl)piperidin-4-yl]indoline (35 mg) 
each as an oil. 

( 1 ) 1 - { 1 - [ 4 -bis ( methylsulf onyl ) aminophenethyl ] piperidin- 4 - 
yl}indoline 

l H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.71-1.87(4H, m) , 2 . 09-2 . 18( 2H, m) , 2 . 60-2 . 66 ( 2H, 
m) f 2.83-2.89(2H, m) , 2.95(2H, t, J=8.4Hz), 3 . 08 -3 . 15 ( 2H , m) , 
3.35-3.45(3H, m) , 3.39(6H / s), 6.41(1H, d, J=7.5Hz), 6._60(1H, 
t, J=7.5Hz), 7.01-7.07(2H, m) , 7 . 25-7 . 33 ( 4H, m) . 
FAB -Mass : 478 (MH+). 

( 2 ) 1 - [ 1 - ( 4 -methylsulf onylaminophenethyl ) piperidin- 4 - 
yl]indoline 

'H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.52-1.66(4H, m) , 2 . 00-2 . 08(2H, m) , 2 . 64-2 . 70( 2H, 
m), 2.80-2.86(2H, m) , 2.96-3.02(2H, m), 3.25-3.40(3H, m) , 
3.32(3H, s), 6.41(1H, d, J-7.4Hz), 6.48(1H, t, J=7,4Hz), 
6.91-6.99(2H, m) , 7.07-7.19(4H. m) . 
FAB -Mass : 400 (MH+). 

Example 32; Synthesis of l-Q-(4~ 

acetamidophenethyllpiper i di n-4-yl 1 i ndoline 




1- [ 1- ( 4-Aminophenethyl)piperidin-4-yl] indoline (310 mg) 
was dissolved in methylene chloride (3 ml) . Under ice cooling, 
acetyl chloride (0.103 ml) was added to the resultant solution 
followed by stirring the obtained mixture for 45 min. After 
adding a 10% aqueous solution of potassium carbonate, the 
reaction solution was extracted with ethyl acetate. Then the 
organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, the resulting residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (200 
mg) as an oil. 
*H-NMR (400 MHz, CDC1 3 ) : 

8(ppm) 1.70-1.86(4H, m) , 2 . 08-2 . 16 ( 2H , m) , 2.17(3H, s), 
2.56-2. 62(2H, m) , 2 . 76- 2 . 82 ( 2H , m) , 2.95(2H, t, J=8.4Hz), 
3.08-3. 14(2H, m) , 3 . 35-3 . 44 ( 3H, m) , 6.41(1H, d, J=7.5Hz), 
6.60UH, t, J=7.5Hz), 7.04(1H, t, J=7.5Hz), 7.10(1H, br-s), 
7.16(2H, d, J=8.4Hz), 7.40(2H, d, J=8.4Hz). 
FAB -Mass : 364 (MH+) . 
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Example 33: Synthesis of 1 - f 1 - ( 4 - 
eth ylaminophenethyl ) p i peri din - 4 - yl 1 indoline 



NHEt 




1- [1- ( 4 -Acetaminophenethyl)piperidin- 4 -yl] indoline 

SI 

j^i (135 mg) was dissolved in tetrahydrof uran (5 ml) . After adding 

lithium aluminum hydride (28 mg) at room temperature, the 
resultant mixture was heated under reflux for 2 hr. After 

s 

O addinq water, the reaction solution was extracted with ethyl 

m 

acetate . Then the organic layer was washed with brine and dried 
over magnesium sulfate. After evaporating the solvent, the 
obtained residue was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (40 mg) as an oil. 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.25(3H, t, J=7.1Hz), 1 . 72-1 . 86 ( 4H, m) , 2.06- 
2.14(2H, m) , 2.54-2.60(2H, m) , 2 . 68-2 . 76 ( 2H , m) , 2 . 9 1- 2 . 98 ( 2H , 
m) , 3.09-3. 16(3H, m) , 3 . 35- 3 . 44 ( 4H , m) , 6.41(1H, d, J=8.0Hz), 
6.54-6.70(3H, m) , 7 . 00- 7 . 07 ( 4H , m) . 
Example 34: Synthes is of 1 - I" 1 - f 4 - 
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hydroxyiminomethylphenethyl ) piperidin- 4 -yl 1 indoline 




4- ( 2 -Bromoethyl ) benzaldoxime (0.49 g) was treated as in 
Example 2 to give the title compound (0.480 g) as pale_yellow 
crystals (yield: 70.1%). 
Free 

1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.87(4H, m) , 2.19(2H, dt , J=3 . 0 , 11.2Hz), 2.68(2H, 
m), 2.89(2H, m) , 2.93(2H, t, J=8.4Hz), 3.20(2H, br-d) , 3.40(2H, 
t, J=8.4Hz), 3.43(1H, m) , 6.42(1H, d, J=8.0Hz), 6.61(1H, t, 
J=8.0Hz), 7.03(1H, t, J=8.0Hz), 7.05(1H, d, J=8 . 0Hz ) , 7.21(2H, 
d, J=8.0Hz) , 7.49(2H, J=8.0Hz), 8.11(1H, s). 

Next, hydrochloric acid was added to the product to give 
the hygroscopic and amorphous hydrochloride of the title 
compound was obtained. 
FAB -Mass : 350 (MH+). 

Example 35: Synthes is of l-fl-(4- 
aminomethylphenethyl ) piperidin- 4 -yl 1 i ndoline 
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1 - [ 1 - ( 4 - Hydroxy iminomethylphene thyl ) piperidin - 4 - 

yljindoline (2.71 g) was dissolved in tetrahydrof uran (40 ml) . 

Under ice cooling, lithium aluminum hydride (0.59 g) was added 

*J thereto and the resultant mixture was heated under reflux for 

■ tf) 

Hi 

- f : 2 nr. Then the reaction mixture wasice cooled again followed 

by the addition of water (0.6 ml), a 5 N aqueous solution (0.6 

m 

41 ml ) of sodium hydroxide and further water ( 1 . 8 ml ) thereto . The 

el resulting precipitate was filtered off and the filtrate was 

yi 

0 washed with ethyl acetate and concentrated under reduced 

p pressure to give the title compound (1.462 g) as a pale yellow 

oil (yield: 56.2%). 

Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.58(2H, m) , 1.79(4H, m) , 2.12(2H, dt , J=3.0, 
11.6Hz), 2.61(2H, m) , 2.81(2H, m) , 2.95(2H, t, J=8.4Hz), 
3.13(2H, br-d), 3.39(2H, t, J=8.4Hz), 3.40(1H, m) , 3.84(2H, s), 
6.42(1H, d, J=7.6Hz), 6.60(1H, t, J=7.6Hz), 7.04(1H, t, 
J=*7.6Hz), 7.05(1H, d, J=7.6Hz), 7.18(2H, d, J=8.4Hz), 7.24(2H, 
d, J=8.4Hz). 
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Next , hydrochloric acid was added to the product -to give 
the hygroscopic and amorphous hydrochloride of the title 
compound was obtained. 
FAB -Mass : 336 (MH+) . 

Example 36: Synthesis of l-n-(4- 

acetamidomethylphenethyl ) piperidin- 4 -yl 1 indoline 



1- [ 1- ( 4 -Aminomethylphenethyl ) piperidin- 4 -yl] indoline 
(0.6 g) was dissolved in tetrahydrof uran (9.0 ml). Under ice 
cooling, acetyl chloride (0. 14 ml) was added dropwise thereinto 
and the resultant mixture was stirred for 2 hr. After adding 
a saturated aqueous solution of sodium bicarbonate, the mixture 
was extracted with ethyl acetate , washed with brine , dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by Cromatorex NH silica gel 
column chromatography (hexane/ ethyl acetate system) to give the 
title compound (0.518 g) as a pale yellow oil (yield: 79.2%). 

Next , hydrochloric acid was added to the product to give 
the pale yellow, hygroscopic and amorphous hydrochloride of the 
title compound. 
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Hydrochloride 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.86(3H, s), 1.90(2H, m) , 2.08(2H, m) , 2.90(2H # t, 
J=8.2Hz), 3.08(4H # m) , 3.23(2H, m), 3.33(2H, t, J=8.2Hz), 
3.63(2H, br-d), 3.74(1H, m) , 4.22(2H, d, J = 6.0Hz), 6.58(1H, d, 
J=7.6Hz), 6.59(1H, t, J=7.6Hz), 7.01(1H, t, J=7.6Hz), 7.05(1H, 
d, J=7.6Hz), 7.23(4H, s), 8.36(1H, t, J=6.0Hz). 
FAB -Mass : 378(MH+). 

Example 37: Synthesis of l-fl-(4- 

chloroaoetamidpmethylphenethyl ) piperidin- 4 -yl 1 indoline 



1 - [ 1 - ( 4 - Aminomethylphenethyl ) piperidin- 4 -yl ] indoline 
(0.1 g) and chloroacetyl chloride (0.026 ml) were treated as 
in Example 36 to give the title compound (0.074 g) as a pale 
yellow oil (yield: 62.1%). 
Free 

'H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.79(4H, m) , 2.12(2H, m) , 2.61(2H, m) , 2.82(2H, m) , 
2.94(2H, t, J=8.4Hz), 3.12(2H, br-d), 3.39(2H, t, J=8.4Hz), 
3.40(1H, m) , 4.13(2H, s), 4.46(2H, d, J=5.6Hz), 6.41(1H, d, 




CI 
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J=7.6Hz), 6.60(1H, t, J=7.6Hz), 6.83(1H, br-s), 7.04(2H, t, 
J=8.0Hz) f 7.20(4H, m) . 

Next, oxalic acid (8 mg) was added to the above free 
compound to give a salt followed by recrystallization from a 
solvent mixture of ethanol with isopropyl ether. Thus, the 
oxalate (0.054 g) of the title compound was obtained as 
colorless crystals, 
m.p. (oxalate): 138°C. 



O FAB -Mass : 412 (MH+). 

-4} 

|j Example 38: Synthesis of l-fl-(4- 

01 

=. methanesulfonyl flmi nomethylphenethvl ) pioeridin- 4 -vl 1 indoline 



1 - [ 1 - ( 4 -Aminomethylphenethyl )piperidin- 4 -yl ] indoline 
(0.120 g) and methanesulf onyl chloride (0.030 ml) were treated 
as in Example 36 to give the title compound (0.078 g) as a pale 
yellow oil (yield: 54.5%). 
Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

d(ppm) 1.85(4H, m), 2.20(2H, m) , 2.66(2H, m) , 2.86(2H, m) , 
2.89(3H, s), 2.95(2H, t, J=8 . 7Hz ) , 3.28(2H, m) , 3.39(2H, t, 
J=8.7Hz), 3.42(1H, m) , 4.30(2H, d, J=5.8Hz), 4.63(1H, m) , 
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6.41(1H, d, J=8Hz), 6.61(1H, t, J = 8Hz ) , 7.03(1H, t, J=8Hz ) , 
7.05(1H, d, J=8Hz), 7.21(2H, d, J=8Hz ) 7.28(2H, d, J=8Hz). 

Next, oxalic acid (18 mg) was added to the above free 
compound followed by recrystallization from a solvent mixture 
of acetone with water to give the oxalate of the title compound. 

m.p. (oxalate): 199°C. 

FAB -Mass : 414(MH+) - 

Example 39; Synthesis of l-fl-(4- 

propionylami nome thylphenethyl ) piperidin - 4 - yl 1-3- 

methylinctoline 



1 - [ 1 - ( 4 - Aminomethylphenethyl ) piperidin - 4 -yl ] - 3 - 
methylindoline (0.1 g) and propionyl chloride (0.028 ml) were 
treated as in Example 36 to give the title compound (0.122 g) 
as a pale yellow oil (yield: quantitative). 

Next, oxalic acid (13 mg) was added thereto followed by 
recrystallization from ethyl acetate to give the oxalate (0.064 
g) of the title compound as colorless crystals, 
m.p. (oxalate): 96 - 105°C 
Oxalate 
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^-NMR (400 MHz , DMSO-dJ : 

o(ppm) 1.02(3H, t, J=8.4Hz), 1.86(2H, m) , 2.10(2H, m) , 

2.13(2H, q, J=8.4Hz), 2.81(2H # m) , 2.88(2H, t , J=8.4Hz), 
2.91(2H, m) , 3.07(2H, m) , 3.10(2H, t, J=8.4Hz), 3.49(2H, br-d) , 

3.64(1H, m), 4.22(2H, s), 6.52(2H, m) , 7.01(2H, m), 7.20(4H, 
m) . 

FAB-Mass : 392 (MH+ ) . 

Example 40; Synthesis of 1- F 1- (4- 
carbamoylphenftthyl ) pi pari din - 4 -yl 1 indoline 



4-Carbamoylphenethyl bromide (0.135 g) was treated as in 
Example 2 to give the title compound (0.097 g) as pale yellow 
crystals (yield: 56.6%). 

Next, oxalic acid (13 mg) was added thereto to give the 
amorphous oxalate of the title compound, 
m.p. (oxalate): 178 - 193°C. 
Oxalate 

X H - NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.78(4H, m) , 2.61(2H, m) , 2.87(2H, t, J=8.4Hz), 
2.94(4H, m), 3.31(2H, t, J=8.4Hz), 3.34(2H, m) , 3.55(1H, m) , 




6.48(1H, d, J=7.6Hz), 6.53(1H, t, J=7.6Hz) / 6.98(1H, t, 

J=7.6Hz), 7.01(1H ( d, J=7.6Hz) / 7.31(1H, m) , 7.34(2H, d r 

J=8.4Hz), 7.82(2H, d, J=8.4Hz), 7.93(1H, m) . 

ESI-Mass: 350-KMH+) . 

Example 41; Synthesis of 1- r 1- (4-N- 

isopropylcarbamoylmethylphenethyl ) piperidin - 4 - vl 1 indoline 




€l N-Isopropyl-4- ( 2-bromoethyl ) phenylacetamide (0.029 g) 

0 was treated as in Example 2 to give the title compound (0.040 

yn 

Jr! g) as colorless crystals (yield: 92.1%). 

J*? Next, oxalic acid (5 mg) was added thereto to give the 

amorphous oxalate of the title compound, 
m.p. (oxalate): 88 - 96°C. 
Oxalate 

L H-NMR (400 MHz , DMSO-dJ : 

S(ppm) 1.64(6H, d, J=6 . 8Hz ) , 1 . 82 ( 4H ,' m) , 2 . 82 - 2 . 92 ( 6H , 
m) , 3.06(2H,m), 3.31(2H, m) , 3.33(2H, s) , 3.46(2H, m) , 3.63(1H, 
m) , 9.79(1H, q, J=6.8Hz) , 6.50(1H, d, J=8Hz) , 6.54(1H, t, J=8Hz) , 
6.98(1H, t, J=8Hz), 7.01(1H, d, J=8Hz), 7.19(4H, s), 7.93(1H, 
d, J=8Hz). 
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ESI -Mass : 406.25(MH+) . 

Example 42; Synthesis of l-n-(4- 

sulf amoyl phenethyl ) piperidin- 4 -yl 1 indoline 



m 



y l 




SQ 2 NH 2 



1- (Piperidin- 4 -yl) indoline (300 mg) and 4- 
sulf amoylphenethyl bromide (400 mg) were treated as in Example 
2 to give the title compound (60 mg) as a pale yellow powder 
(yield: 10%). 
m.p. : 207 - 210°C. 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.70-1.87(4H, m), 2 . 11 -2 . 20 ( 2H , m) , 2 . 60-2 . 66 ( 2H , 
m), 2.86-2.98(4H, m) , 3 . 08-3 . 15 ( 2H, m) , 3 . 34-3 . 45 ( 3H, m) , 
6.41(1H, d, J=8Hz), 6.6K1H, d, J=8Hz), 7 . 01-7 . 08 ( 2H, m) , 
7.36(2H, d, J=8Hz), 7.85(2H, d, J=8Hz). 
FAB -Mass : 386 (MH+) . 

Example 4.^ Synthesis of 1 - f 3 - T ( 2- 
hydroxyethoxy ) phenethw 1 piperidin- 4 -y.1 M ndoline 



OH 




3- [ 2 - ( t-Budyldimethyisilyloxy ) ethoxy] phenethyl bromide 
(0.33 g) was treated as in Eiample 2 4 to give the title compound 
(0.197 g) as a yellow oil lyield: 53.8%). 

Next, oxalic acid (48 mg) was added thereto to give the 
oxalate of the title compound, 
m.p. (oxalate): 118°C. 
X H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.86(4H, m), 2.88(2H, t, J=8.2Hz), 2.92(4H, m) , 
3.17(2H, m), 3.31(2H, t, J=8.2Hz), 3.53(2H, br-d), 3.67(1H, m) , 
3.71(2H, t, J=9.0Hz), 3.08(2H, t, J=9.0Hz), 6.52(1H, d, 
J=7.6Hz), 6.55(1H, t, J=7.6Hz), 6.83(2H, m) , 6.87(1H, br-s), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J-7.6Hz), 7.24(1H, t, 
J=8.4Hz) . 

FAB -Mass : 367 (MH+) . 

Example 44: Synthesis of 1-f 1- T 4- ( 2- 
dimethylamino-ethoxy ) phenethyl 1 piperidin - 4 -yl } indoline 




Me 2 N 



N , N-Dimethylf ormamide (2.5 ml) was added to l-[l-(4- 
hydroxyphenethyl )piperidin- 4 -yl] indoline (0.1 g) , potassium 
carbonate (0.081 g) and 2 -dimethylaminoethyl chloride 



hydrochloride (0.078 g) followed by stirring at 80°C overnight 
(12 hr) . After allowing to cool, the resultant mixture was 
mixed with ethyl acetate (2 00 ml) and the layers were separated. 
The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (0.052 
g) as a brown oil (yield: 27.0%). 

Q Next , hydrochloric acid was added thereto to give the 

Of) hydrochloride of the title compound. 



fH 

3 IF 

HI 



in 



m.p. (hydrochloride): 258 - 259°C. 

Hydrochloride 

1 H-NMR (400 MHz , DMSO-d 6 ) : 



□ S(ppm) 1.87(2H, m), 2.12(2H, m) , 2.82(6H, m) , 2.91(2H, t , 

ri J=8.4Hz), 3.06(4H, m) , 3.21(2H, m) , 3.34(2H, t, J=8 . 4Hz ) , 



3.48(2H, m) , 3.63(2H, br-d) , 3. 75 (1H, m) , 4.37(2H, t, J=4.8Hz) , 
6.59(1H, d, J=8.0Hz), 6.60(1H, t, J=8 . 0Hz ) , 6.98(2H, d, 
J=8.6Hz), 7.01(1H, t, J=8.0Hz), 7.05(1H, d, J=8.0Hz), 7.24(2H, 
d, J=8.6Hz). 
ESI-MasS: 394.2(MH+). 

Example 45; Synthesis of 1-f 1-T3,4- 

di ( hyd roxymethy 1 ^ ph an ethyl 1 piper idin- 4 -yl ^ indoline 
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• 





OH 



OH 



3 , 4-Di [ ( t -butyl ) dimethyls ilyloxyme thy 1 ] phenethyl 
bromide (0.421 g) was treated as in Example 24 to give the title 
compound (0.318 g) as a pale yellow oil (yield: 98.6%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol to give the 
hydrochloride (0.617 g) of the title compound as colorless 
crystals (yield: 47.1%). 
m . p . ( hydrochloride ) : 1 7 8 °C . 
Hydrochloride 
*H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.89(2H, m), 1.04(2H, m) , 2.90(2H, t, J=8.0Hz), 
3.08(4H, m) , 3.25(2H, m) , 3.33(2H, t, J-8.0Hz) , 3.66(2H, br-d) , 
3.73(1H, m), 4.50(2H, s), 4.53(2H, s), 6.55(1H, d, J=7.6Hz), 
6.58(1H, t, J=7.6Hz), 7.01(1H, t, J=7.6Hz), 7.04(1H, d, 
J=7.6Hz), 7.14(1H, dd, J=1.6, 8.0Hz), 7.32(1H, d, J=1.6Hz), 
7.34(1H, d, J=8.0Hz). 
FAB-Mass : 367 (MH+ ) . 

Example 46; Synthesis of l-{l-f3,4- 
(methylenedioxy ) phenethyl lp i per i d i n-4-y ] lindol i ne 




3 , 4- (Methylenedioxy ) phenylacetic acid (0.198 g) was 
treated as in Example 11 to give the title compound (0.304 g) 
as a colorless oil (yield: 89.8%). 

£} Next , hydrochloric acid was added thereto to give a salt 

f 

W followed by recrystallization from ethanol to give the 

hydrochloride of the title compound as colorless crystals. 
Jj m.p. (hydrochloride): 236°C. 

3 

p Hydrochloride 

ui 

O X H-NMR (400 MHz, DMSO-dJ : 

ry 

Q 6(ppm) 1.88(2H, br-d) , 2.12(2H, m) , 2.93(2H, t, J=8.0Hz), 

3.03(4H, m) , 3.20 (2H, m) , 3.37 (2H, t, J=8.0Hz) , 3.61(2H, br-d) , 
3.78(1H, m), 5.99(2H, s) r 6.74(1H, d, J=8 . 0Hz ) , 6.88(2H / m) , 
7.06(2H, m) . 
FAB-Mass: 361 (MH+) . 

Example 47: Synthesis of 1- f 1- f 2- f 4- 

chlorop h enylsulf nny 1 amino ) ethyl 1 pi perj di n- 4 - vl lindoline 
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1- [ 1- ( 2-Aminoethyl)piperidin-4-yl] indoline (113 mg) was 
dissolved in chloroform (3 ml). Under ice cooling, 4- 
chlorobenzenesulf onyl chloride (97 mg) was added thereto and 
the resultant mixture was stirred for 6 hr . After adding water, 
the reaction solution was extracted with chloroform. The 
organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, the resulting residue 
(205 mg) was purified by NH-silica gel column chromatography 
(methanol/methylene chloride system) to give the title compound 
(134 mg) as an oil. 
1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.54-1. 66(2H, m) , 1 . 71-1 . 78 ( 2H , m) , 1 . 99-2 . 07 ( 2H, 
m), 2.42(2H, t, J=5.8Hz), 2 . 70-2 . 76 ( 2H , m) , 2 . 94-3 . 02 ( 4H , m) , 
3.28-3.40(3H, m) , 5.30(1H, br-s), 6.36(1H, d, J=8.0Hz), 
6.59-6.63(lH, m) , 7 . 00 -7 . 08 ( 2H , m) , 7 . 47 - 7 . 52 ( 2H , m) , 7.80- 
7.84(2H, m) . 
FAB-Mass : 420 (MH+ ) . 

Example 48; Synthesis of 1- { 1- f 2- ( 4- 

methoxyphenylsul fonyla mi n o ) e thv l 1 p j per i d i n - 4 - Vl > i nflol i ne 
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f" 



JBB% 
1=1 




OMe 



1- [ 1- ( 2-Aminoethyl)piperidin-4-yl] indoline (113 mg) was 
dissolved in chloroform (3 ml). Under ice cooling, 4- 
methoxybenzenesulf onyl chloride (95 mg) was added thereto and 
the resultant mixture was stirred at room temperature overnight . 
%l After adding water, the reaction solution was extracted with 

[if chloroform. The organic layer was washed with brine and dried 

5 over magnesium sulfate. After evaporating the solvent, the 

CI 

Ij! resulting residue (80 mg) was purified by NH- silica gel column 

chromatography (methanol /methylene chloride system) to give 
the title compound (45 mg) as an oil. 
^-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.54-1.76(4H, m) , 1 . 96 -2 . 04 ( 2H , m) , 2.40(2H, t, 
J=5.8Hz) , 2.67-2. 74 (2H, m) , 2 . 93- 3 . 00 ( 4H , m) , 3 . 27-3 . 36 ( 1H , m) , 
3.37(2H, t, J=8.4Hz), 3.86(3H, s), 5.19(1H, br-s), 6.36(1H, d, 
J=8.0Hz), 6.58-6.62(lH, m) , 6 . 95-7 . 08 ( 4H , m) , 7 . 78 - 7 . 83 ( 2H , 
m) . 

FAB-Mass: 416 (MH+) . 

Example 49: Synthesi s of l-fl-T2-(4- 
pyridyl ) ethyl 1 p i peridi n - 4 -yl 1 indoline 
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1- ( 4 -Piperidyl) indoline (0.1 g) was dissolved in ethanol 
(5 ml) . After adding 4 -vinylpyridine (0.16 ml), the resultant 
mixture was heated under reflux in a nitrogen atmosphere for 
12 hr. Then the reaction solution was concentrated under 
reduced pressure and purified by silica gel column 
chromatography (toluene/acetone system) to give the title 
compound (0.064 g) as a colorless oil (yield: 42.5%). 
Free 

1 H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.74-1.85(4H, m) , 2.15(2H, dt , J=2.8, 12.0Hz), 
2.64(2H, m), 2.82(2H, m) , 2.95(2H, t, J=8.4Hz), 3.10(2H, br-d) , 
3.39(2H, t, J=8.4Hz), 3.40(1H, m), 6.41(1H, d, J=8.0Hz), 
6.61(1H, t, J=8.0Hz), 7.04(1H, t, J=8.0Hz), 7.05(1H, d, 
J=8.0Hz), 7.14(2H, dd, J=2.0, 4.8Hz), 8.50(2H, dd, J=2.0, 
4.8Hz). 

Next, hydrochloric acid was added to the above product 
to give the hydrochloride of the title compound as a hygroscopic 
pale yellow amorphous solid. 
FAB-Mass: 308 (MH+) . 

Example 50: Synthesis of 1-H - T 2- f 2- 
pyrldy] ) ethyll piperidin-4 -yl ^indoline 
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2-Vinylpyridine (0-16 ml) was treated as in Example 49 
to give the title compound (0.041 g) as a colorless oil (yield: 
27.2%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl -ether 

□ 

JJJ mixtures to give the hydrochloride (0.036 g) of the title 

3~ compound . 

y « 

ni 

Ul m.p. (hydrochloride): 258 - 260°C. 

s Hydrochloride 

ft 

UI X H-NMR (400 MHz , DMSO-dJ : 

d 

W 6(ppm) 1.89(2H, br-d), 2.16(2H, m) , 2.93(2H, t, J=8 . 0Hz ) , 

^ 3.20(2H, m), 3.38(2H, t, J=8.0Hz), 3.61(6H, m) , 3.83(1H, br-t), 

6.66(2H, m), 7.05(1H, t, J=8Hz), 7,08(1H, d, J=8Hz), 7.89(1H, 
m), 8.00(1H, d, J=7.6Hz), 8.47(1H, m) , 8.82(1H, d, J=5.2Hz). 
FAB -Mass : 308 (MH+) . 

Example SI : Synthesis of 1-f 1- T 2- ( 3- 
pyridyl ) ethyl 1 piperidin- 4 -yl 1 indoline 
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ri 




3- ( 2 -Bromoethyl) pyridine (0.481 g) was treated as in 
Example 2 to give the title compound (0.601 g) as a pale yellow 
oil (yield: 75.5%) . 

Next, oxalic acid was added thereto to give a salt followed 
by recrystallization from ethanol to give the oxalate of the 
title compound, 
m.p. (oxalate): 174°C. 

^{ Oxalate 

r\ 

|l 1 H-NMR (400 MHz, DMSO-d 6 ) : 

U 6(ppm) 1.92(4H, m) , 2.87(2H, t, J=8.4Hz), 3.04(4H, m) , 

3.10(2H, m) , 3.3K2H, t, J=8.4Hz) , 3.61(2H, br-d) , 3.72(1H, m) , 
6.53(1H, d, J=7.6Hz), 6.56(1H, t, J=7.6Hz), 7.00(1H, t, 
J=7.6Hz), 7.03(1H, d, J=7.6Hz), 7.39(1H, dd, J=4.8, 7 . 6Hz ) , 
7.74(1H, ddd, J=1.6, 1.6, 7.6Hz), 8.48(1H, dd, J=1.6, 4 . 8Hz ) , 
8.53(1H, J=1.6Hz). 
ESI-Mass: 308(MH+) . 

Exam ple 52: Rynthftsi s of 1 - fl - \ 2 - ( 2 -met.hoxv- 5 - 
pyr idyl ) ethyl 1 pi paT-idin - 4 -yl 1 indoline 
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1 -Bromo-2 - ( 2 -methoxypyridin- 5 -yl ) ethane (1.221 g) was 
treated as in Example 2 to give the title compound (1.394 g) 
as a pale yellow oil (yield: 82.6%). 

Next, oxalic acid (0.372 g) was added thereto to give a 
salt followed by recrystallization from ethanol to give the 
oxalate of the title compound, 
m.p. (oxalate): 173°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.83-1.95(4H, br-d) , 2.88(2H, t, J=8 . 4Hz ) , 2.94 (4H, 
m), 3.15(2H, m), 3.31(2H, t, J=8.4Hz), 3.53(2H, br-d), 3.68<1H, 
m), 3.83(3H, s), 6.52(1H, d, J=8.0Hz), 6.55(1H, t, J=8.0Hz), 
6.81(1H, d, J=8.4Hz), 6.99(1H, t, J=8.0Hz), 7.02(1H, d, 
J=8.0Hz), 7.64(1H, dd, J=2.4, 8 . 4Hz ) , 8.08(1H, d, J=2.4Hz). 
FAB -Mass ; 338 (MH+) . 

Example 53; Synthesi s of l -{ 3 - \ 2 - ( 3 -methoxypyr i d i n- 5 -y l ) - 
ethyl 1 piperidi n - 4 -y 11 indoline 




OMe 



5- ( 2-Bromoethyl) - 3 -methoxypyridine (0.181 g) was treated 



as in Example 2 to give the title compound (1.104 g) as a yellow 
oil (yield: 37.1%). 

Next, oxalic acid (28 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
(0.077 g) of the title compound, 
m.p. (oxalate): 220°C. 
Oxalate 

'H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.89(4H, m), 2.88(2H, t, J=8.4Hz) # 3.99(2H, m) , 
3.22(2H, m), 3.31(2H, t, J=8.4Hz), 3.54(2H, br-d) , 3.68(1H, m) , 
3.83(3H / s), 6.52(1H, d, J=7.6Hz), 6.55(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.35(1H, t, 
J=2.0Hz), 8.1K1H, t, J=2.0Hz), 8.19(1H, t, J=2.0Hz). 
FAB -Mass : 338 (MH+ ) . 

Example S4 : Syn t hesis of l l - r 2- ( 2-cvanQPVrid i n- 5 - 
yl ) ethyl 1 pipei-i ri i n - 4 -yl 1 ind oline 



1 -Bromo- 2- ( 2-cyanopyridin- 5-yl ) ethane (0.40 6 g) was 
treated as in Example 2 to give the title compound (0.068 g) 
as a pale yellow oil (yield: 9.7%). 

Next, oxalic acid (18 mg) was added thereto to give a salt 




followed by recrystallization from ethanol to give the oxalate 
of the title compound, 
m.p. (oxalate): 136°C. 
Oxalate 

'H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.82(4H, m), 2.81(2H, m) , 2.87(2H, t, 3=8 . 2Hz ) , 
3.07(2H, m), 3.14(2H, m) , 3.31(2H, t, J=8.2Hz), 3.44(2H, br-d) , 
3.63(1H, m), 6.51(1H # d, J=7.6Hz), 6.54(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.01(1H, d, J=7.6Hz), 8.01(2H, m) , 
8.71(1H, d, J=1.6Hz). 
FAB -Mass : 333 (MH+) . 

Exam ple 55: Synthesis of 1-f 1 - T 2- f 2-hydrQxymethylpyridin5- 
yl ) ethy l 1 pi peri d i n - 4 -vDindoline 



[ 2- (2-Cyanopyridin-5-yl)ethyl]piperidin-4- 
yl}indoline (0.103 g) was dissolved in toluene (1.5 ml). In 
a nitrogen atmosphere at -78°C, a 1.5 M solution (0.44 ml) of 
diisobutylaluminum hydride in toluene was added thereto and the 
resultant mixture was stirred under the same conditions for 1 
hr. Then the reaction solution was poured into a 5% aqueous 
solution of sulfuric acid and basif led with an aqueous solution 
of sodium hydroxide. Next, diethyl ether was added and the 




layers were separated. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give the title compound (0 . 066 g) as a yellow 
oil (yield: 64 . 5%) . 
Free 

'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.79(4H, m) , 2.13 (2H, dt, J = 2.8, 8.0Hz), 2.60(2H, 
m) , 2 . 80 (2H, m) , 2 . 97 <2H, d, J=8 .4Hz) , 3 . 10 (2H, br-d) , 3 73 9 (2H, 
t, J=8.4Hz), 3.40<1H, m) , 3.95(2H, s), 6.41(1H, d, J=7.6Hz), 
6.60(1H, t, J=7.6Hz), 7.04(1H, t, J=7.6Hz), 7.05(1H, d, 
J = 7.6Hz), 7.21(1H, d, J=8.0Hz), 7.50(1H, dd, J=2.0, 8.0Hz), 
8 .42 (1H, d, J=2 . 0Hz) . 
ESI -Mass : 338.3 (MH+) . 

Next, oxalic acid (18 mg) was added to the above product 
to give the oxalate of the title compound as a hygroscopic 
amorphous solid. 

^ampl p Sfi: RynfhPsiR nf 1 - fl - \ 2 - (3 - hyd rnyymf thyT pyiH d i n - 
5 - yl ) pfhyl ]p-jpf>T--id-in-4-y1 \ indol inp. 




5 - (2 -Bromoethyl) -3 - (t -butyl) dime thylsilyloxyme thy 1 - 
pyridine (0.248g) was treated as in Example 24 to give the title 
compound (0.150 g) as a pale yellow oil (yield: 61.4%) . 
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Next, oxalic acid (40 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
(0.143 g) of the title compound, 
m.p. (oxalate): 177°C. 
Oxalate 

'H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.89(4H, m), 2.88(2H, t, J=8.4Hz), 3.01(2H, m) , 
3.22(2H, m) , 3.32(2H, t, J=8.4Hz) , 3.57(2H, br-d) , 3.69(-lH, m) , 
4.53(2H, s), 6.53(1H, d, J=7.6Hz) / 6.56(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.66(1H, s), 
8.39(1H, d, J=1.8Hz), 8.41(1H, d, J=1.8Hz). 
FAB -Mass : 338 (MH+ ) . 

Example 57: Synthesis of 1- f 1- ( 2 , luorQ-3- 
pvridylethyl)pjperidin-4-vllindoline 



1- (Piperidin-4-yl)indoline (300 mg) and 2 , 6-dif luoro- 
3-bromoethylpyridine (330 mg) were treated as in 
Example 2 to give the hydrochloride (270 mg) of the title 
compound as a white powder (yield: 47%). 
m.p. (hydrochloride): 202 - 204°C. 



F 




1 H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.82-1.9K2H, m) , 2 . 00-2 . 13( 2H, m) , 2.88(2H, t, 
J=8Hz), 3.03-3. 16(4H, m) , 3 . 24 - 3 . 34 ( 4H , m) , 3 . 58 - 3 . 66 ( 2H , m) , 
3.68-3.78(lH, m), 6 . 54 - 6 . 61 ( 2H , m) , 6 . 9 6 - 7 . 05 ( 2H , m) , 7.17- 
7.22(1H, m) , 8.10-8. 18(1H, m) . 
FAB-Mass: 344(MH+) . 

Exam ple 58: Synthesis of l-fl-f2-(2- 
thienyl ) ethyl 1 piperidin - 4 -yl 1 indoline 



1- (4-Piperidyl)indoline (0.1 g) was treated as in Example 
2 to give the title compound (0.057 g) as colorless crystals 
(yield: 37.2%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl ether 
mixtures to give the hydrochloride of the title compound as 
colorless crystals, 
m.p. (hydrochloride): 243°C. 
Hydrochloride 
1 H-NMR (400 MHz , DMSO-d 6 ): 

8(ppm) 1.88(2H, br-d), 2.15(2H, m) , 2.93(2H, t, J=8.4Hz) / 
3.09(2H, m), 3.34(6H, m) , 3.64(2H, br-d), 3.78(1H, tt, J=3 . 6 , 
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12Hz) , 6.66(2H, m) , 7 . 00 ( 2H , m) , 7.06(2H, m) , 7.42(1H, dd , J=1.2, 
4.8Hz) . 

FAB-Mass: 313(MH+) . 

Exam ple 59: Synthesis of l-fl-f2-(3- 
thlenyl ) ethyl 1 piperidin- 4 -ylUndoline 



3- ( 2-Bromoethyl) thiophene (0.19 g) was treated as in 
Example 2 to give the title compound (0.10 5 g) as a colorless 
oil (yield: 68.6%). 

Next, hydrochloric acid was added thereto to give a salt 
followed by recrystallization from ethanol-isopropyl ether 
mixtures to give the hydrochloride of the title compound as 
colorless crystals, 
m.p. (hydrochloride): 248°C. 
Hydrochloride 
1 H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.88(2H, br-d) , 2.04(2H, m) , 2.90(2H, t, J=8.4Hz), 
3.08(4H, m) , 3.30(2H, m) , 3.32(2H, t, J=8.4Hz), 3.63(2H, br-d), 
3.74(1H, m), 6.56(1H, d, J=7.6Hz), 6.58(1H, t, J=7.6Hz), 
7.00(1H, t, J=7.6Hz), 7.04(1H, d, J=7.6Hz), 7.08(1H, dd, J=1.2, 




4.8Hz), 7.34(1H, m), 7.55(1H, dd, J=2.8, 4 . 8Hz ) . 
FAB-Mass: 313(MH+). 

Exam ple 60: S ynthesis of 1 - f 1 - ( 2 - thiazolvlethvl ) Piper.idin- 
4-yl l indoline 



2- ( 2-Bromoethyl) thiazole (0.46 g) was treated as in 
Example 2 to give the title compound (0.10 2 g) as colorless 
crystals (yield: 14.4%). 

Next, oxalic acid (15 mg) was added thereto to give a salt 
followed by recrystallization from ethanol- acetone mixtures to 
give the oxalate of the title compound as colorless crystals . 
m.p. (oxalate): 149°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-dJ : 

S(ppm) 1.85(2H, m) , 2.86(2H, m) , 2.87(2H, t, J=8.4Hz), 
3.30(2H, m) , 3.31(2H, t, J=8.4Hz) , 3.40(4H, m) , 3.47(2H, br-d) , 
3.63(1H, m), 6.50(1H, d, J=7.6Hz), 6.55(1H, t, J=7.6Hz), 
6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7.6Hz), 7.65(1H, d, 
J=3.6Hz), 7.75(1H, d, J=3.6Hz). 
FAB-Mass : 314(MH+ ) . 

Example 61: Synthes i s of 1 - C 1 - ( 4 -met hvl - 5 - 
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thiazQlethyl)pxperidin-4-yll indoline 



Me 




1- (Piperidin-4-yl)indoline (300 mg) and 4-rnethyl-5- 
thiazolethyl bromide (310 mg) obtained in the same manner as 

O 

^ the one of Production Example 1 were treated as in Example 2 
£l to give the hydrochloride (140 mg) of the title compound as a 

Hi 

yl gray powder (yield: 26%). 

41 

a m.p. (hydrochloride): 222 - 225°C. 

O 

Ul 1 H-NMR (400 MHz , DMSO-dJ: 

Cl 

0' 6(ppm) 1.82-1.89(2H, m) , 1 . 95-2 . 10 ( 2H, m) , 2.37(3H, s), 

^ 2.87(2H, t, J=8Hz), 3 . 01- 3 . 12 ( 2H , m) , 3 . 15-3 . 33 ( 6H, m) , 

3.60-3.76(3H, m) , 6 . 51-6 . 60 ( 2H, m) , 6 . 95-7 . 03 ( 2H, m) , 8.93(1H, 

s). 

FAB -Mass : 328 (MH+) . 

Example 6 7. : Synthesis of 1- f 1- T ( indol-3-yl ) ethyl 1 - 
Diperidin-4-yl>indoline 
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1- (Piperidin-4-yl)indoline (300 mg) and 3-(2- 
bromoethyl) indole (340 mg) obtained in the same manner as the 

^. one of Production Example 1 were treated as in Example 2 to give 

41 

the hydrochloride (410 mg) of the title compound as a brown 

tic 

§) powder (yield: 72%) . 

ni 

UI m.p. (hydrochloride): 240°C (decomp. ) . 

41 

^ X H-NMR (400 MHz, DMSO-d 6 ): 

y 6(ppm) 1.82-1.91(2H, m) , 1 . 93-2 . 08 ( 2H , m) , 2.89(2H, t, 

2{ J=8Hz), 3.07-3.20(4H, m) , 3 . 27- 3 . 36 ( 4H , m) , 3 . 65-3 . 76 ( 3H , m) , 

^ 6. 51- 6. 58 (2H, m) , 6 . 96- 7 . 04 ( 3H, m) , 7 . 06- 7 . 11 ( 1H , m) , 7.24(1H / 

s), 7.35(1H, d, J=8Hz), 7.61(1H, d, J=8Hz). 

FAB -Mass : 346(MH+). 

Example 63: Synthesis of 1 - <T 1- T 2- f 6 -bsnzot.hl azolyl ) - 
ethyl 1 piperidin - 4 -yl } indoline 
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6- ( 2 -Bromoethyl ) benzothiazole (0.073 g) was treated as 
in Example 2 to give the title compound ( 0 . 084 g) as a pale yellow 
oil (yield: 70 . 0%) . 

Next, oxalic acid (21 mg) was added thereto to give a salt 
followed by recrystallization from ethanol to give the oxalate 
of the title compound, 
m.p. (oxalate): 197°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ) : 

6(ppm) 1.87(4H, m) , 2.88(2H, t, J = 8.4Hz), 2.95(2H, m) , 
3.13(2H, m), 3.25(2H, m) , 3.32(2H, t, J=8.4Hz), 3.56(2H, m) , 
3.68(1H, m) , 6.52(1H, d, J=8.0Hz), 6.55(1H, t, J=8.0Hz), 
6.99(1H, t, J=8.0Hz), 7.02(1H, d, J=8.0Hz), 7.48(1H, dd, J=1.6, 
8.4Hz), 8.06(1H, d, J=8.4Hz), 8.09(1H, d, J=1.6Hz), 9.37(1H, 
S). 

FAB -Mass : 364 (MH+) . 

Example 64: Synthesis of 1- M - ( 5-mfithoxv-2- 
thienyl ) e thylpiperid j n - 4 -yll indoline 



1- (Piperidin-4-yl)indoline (300 mg) and ( 5-methoxy-2- 
thienyl) ethyl bromide (400 mg) were treated as in Example 2 to 




give the hydrochloride (260 mg) of the title compound as a white 
powder (yield: 46%). 

m.p. (hydrochloride): 204°C (decomp.). 
X H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.80-1.89(2H, m) , 2 . 00-2 . 11 ( 2H , m) , 2.90(2H, t f 
J = 8Hz) , 3.00-3.28(6H, m) , 3.32(2H, t, J=8Hz) , 3.55-3.62(2H,m), 
3.67-3.78(lH,m), 3.80(3H, s), 6.13(1H, d, J=4Hz) , 6 . 56-6 . 60 ( 3H , 
m), 6.97-7.04(2H, m) , 10.79(1H, br-s). 
FAB -Mass : 343 (MH+) . 

Example 65: S ynthesis of 1 - \ 1 - ( 2 -methoxv- 5 - 
thiazolyl Methyl pi peri dln-4- yl 1 indoline 



l-(Piperidin-4-yl)indoline (300 mg) and ( 2-methoxy-5- 
thiazolyl) ethyl bromide (380 mg) were treated as in Example 2 
to give the hydrochloride (340 mg) of the title compound as a 
white powder (yield: 60%) . 
m.p. (hydrochloride): 207°C (decomp.). 
1 H-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.80-1.86(2H, m) , 1 . 92-2 . 03 ( 2H , m) , 2.89(2H, t, 
J=8Hz), 3.00-3. 12(2H, m) , 3 . 15 -3 . 32 ( 6H , m) , 3 . 67 - 3 . 75 ( 3H , m) , 
3.95(3H, s), 6.50-6.59(2H # m) , 6 . 94 - 7 . 07 ( 3H , m) , 10.36(1H, 




br-s) . 

FAB-Mass: 344 (MH+) . 

Example 66; Synthesis of 1 - f 1 - ( 2 -cyano- 5 - 
thiazolyl ) ethylpiperidin - 4 -yl 1 indoline 




1- (Piperidin-4-yl)indoline (190 mg) and (2 -cyano- 5- 
thiazolyl) ethyl bromide (200 mg) were treated as in Example 2 
to give the hydrochloride (21 mg) of the title compound as a 
gray powder (yield: 6.1%). 
m.p. (hydrochloride): 209 - 211°C. 
X H-NMR (400 MHz, DMSO-d fi ) : 

6(ppm) 1.81-2.00(4H, m) , 2.89(2H, t, J=8Hz) , 3 . 01-3 . 15 ( 2H, 
m), 3.30(2H, t, J=8Hz), 3 . 36-3 . 78 ( 7H , m) , 6 . 49-6 . 55 ( 2H, m) , 
6.92-7.03(2H, m) , 8.02(1H, s). 
FAB-Mass: 339 (MH+) . 

Example 67: Synthesis of 1 - ( 1 -pyrazinylethylpiperidin- 4 - 

yl) jndol ine. 



! =5 




A solution of 1 - ( piperidin- 4 -yl ) indoline (500 mg) and 
vinylpyrazine (260 mg) in o-dichlorobenzene (5 ml) was heated 
at 180°C for 3 hr. Next, the reaction solution was purified 
by silica gel column chromatography (methylene 
chloride/ethanol system) and treated in a conventional manner 
so as to give the oxalate (90 mg) of the title compound as a 
white powder (yield: 9.0%). 



m.p. (oxalate): 168 - 170°C. 



1 H-NMR (400 MHz , DMSO-dJ: 

5(ppm) 1. 75-1.83(4H, m) , 2 . 80-2 . 91 ( 4H , m) , 3 . 11-3 . 20 ( 2H , 
m), 3.21-3.33(4H, m) , 3 . 41-3 . 52 ( 2H, m) , 3 . 55-3 . 69 (1H, m) , 
6.48(1H, d, J=8Hz), 6.53(1H, t, J=8Hz), 6 . 95-7 . 00 ( 2H, m) , 
8.53(1H, s), 8.57-8.59(lH, m) , 8.63(1H, s). 
FAB -Mass : 309 (MH+) . 

Example 68; Synthesis of l-{ 1- r 2- ( 4-bromopyrazol-l- 
yl) ethyl Ipiperidi n-4-yll.i ndoline 
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1 - ( 4 -Piperidyl ) indoline (162 mg) and l-(2- 
bromoethyl ) - 4 -bromopyrazole (200 mg) were treated as in Example 

k 

! 

2 to give the hydrochloride (37 2 mg) of the title compound as 

beige crystals (yield: 67%) . 

m.p. (hydrochloride): 210 - 212°C. 

X H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.83(2H, d, J=11.6Hz), 2 . 00 - 2 . 12 ( 2H , m) , 2.88(2H, 
t, J=8.4Hz), 3.07(2H, q, J=11.2Hz), 3.31(2H, t, J=8 . 4Hz ) , 
3.46~3.54(4H, m) , 3 . 66 -3 . 76 ( 1H , m) , 4.63(2H, t, J=6.8Hz), 
6.56-6.64(2H, m) , 6 . 97-7 . 06 ( 2H , m) , 7.64(1H, s), 8.11(1H, s), 
11.10(1H, br-s). 
ESI-Mass: 351(MH+). 

Example 69; Synthesis of l-{l-r3-(4- 
fluorophenoxy) propyl Ipiperidin- 4 -yll indoline 
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1 - ( Piperidin-4 -yl ) indoline (300 mg) and l-bromo-3- (4- 
fluorophenoxy) propane (420 mg) were treated as in Example 2 to 
give the hydrochloride (330 mg) of the title compound as white 
needles (yield: 56%). 
m.p. (hydrochloride): 207 - 210°C. 
1 H-NMR (400 MHz , DMSO-dJ: 

S(ppm) 1.80-1. 87(2H, m) , 1 . 91- 2 . 20 ( 4H , m) , 2.88(2H, t, 
J=8Hz) , 3.00-3. 11 (2H, m) , 3 . 13-3 . 21 ( 2H , m) , 3.30(2H, t, J=8Hz) , 
3.52-3. 61(2H, m) , 3 . 66-3 . 77 ( 1H, m) , 4.04(2H, t, J=6Hz), 
6.49-6.70(2H, m) , 6 . 92 - 7 . 03 ( 4H , m) , 7 . 08 - 7 . 15 ( 2H , m) . 
FAB -Mass : 355(MH+) . 

Example 70: Synthesis of l-fl-f3-(4- 

hydroxymethylphenoxy ^ propyl 1 piperidin- 4 -yj 1 i ndolin e 



1- (4-Piperidyl) indoline (263 mg) and 4- (3- 
bromopropoxy ) benzyl alcohol (389 mg) were treated as in Example 
2 to give the title compound (422 mg) as a pale orange amorphous 
solid (yield: 92%). 
1 H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 2.20-2.35(4H, m) , 2 . 47 - 2 . 73 ( 4H , m) , 2.55(2H, t. 




OH 
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J=7.4Hz), 2.94(2H, t, J=8.4Hz), 3.07(2H, d, J=11.2Hz), 
3.35-3.43(lH, m) , 3.38(2H, t , J=8.4Hz), 4.02(2H, t ( J=6.4Hz), 
4.62(2H, s), 6.41(1H, d, J=8Hz), 6.60(1H, dt , J = 7.4Hz, 0.8Hz), 
6.89(2H / d, J=8.8Hz), 7.04(1H, ddd , J=8Hz , 7 . 4Hz , 0 . 8Hz ) , 
7.05(1H, d, J=7.4Hz), 7.29(2H, d, J-8.8Hz). 
ESI-Mass: 367(MH+) . 

Example 71: Synthesis of l-fl-r3-(4- 
hydroxyethyiphenoxy ) propyl 1 piperidi n- 4 -yllindoline 



1- (4-Piperidyl)indoline (303 mg) and 4- (3- 
bromopropoxy)phenethyl alcohol (389 mg) were treated as in 
Example 2 to give the hydrochloride (500 mg) of the title 
compound as a beige amorphous solid (yield: 80%) . 
^-NMR (400 MHz , DMSO-dJ: 

S(ppm) 1.84(2H, d, J=13.2Hz), 2 . 40- 2 . 22 ( 4H , m) , 2.63(2H, 
t, J=7.2Hz), 2.90(2H, t, J=8.4Hz), 3.05(2H, q, J=10.4Hz), 
3.12-3.19(2H, m), 3.33(2H, t, J=8.4Hz), 3.52(2H, t, J=7.2Hz), 
3.52-3.60(2H, m) , 3 . 70 -3 . 80 ( 1H , m) , 4.01(2H, t, J=6Hz), 
6 . 58-6 . 68(2H, br-t), 6.83(2H, d, J=8.8Hz), 7.01(1H, d, J=8Hz), 
7.05(1H, d, J=8Hz), 7.11(2H, d, J=8.8Hz), 10.80(1H, br-s). 




ESI-Mass: 381(MH+) . 

Example 72: S ynthesis of 1 - ( 1 - f 4 - ( 4 - f luorophenvl ) - 4 - 
oxobutyllpiperidin-4-yl)indoline 



O 




1- (Piperidin-4-yl)indoline (1.0 g) and 4-chloro- 1- ( 4- 
f luorophenyl) -1-butanone (1.1 g) were treated as in Example 2 
to give the title compound (0.5 g) (yield: 27%). 

A portion of this product was then treated in a 
conventional manner so as to give the hydrochloride of the title 
compound as a white powder, 
m.p. (hydrochloride): 213°C (decomp.). 
X H-NMR (400 MHz , DMS0-d 6 ): 

6(ppm) 1.80-1.88(2H, m) , 1 . 94-2 . 10 ( 4H, m) , 2.88(2H, t, 
J=8Hz), 3.00-3.10(4H, m) , 3.19(2H, t, J=8Hz), 3.30(2H, t, 
J=8Hz), 3.50-3.60(2H, m) , 3 . 67-3 . 78 ( 1H , m) , 6 . 52- 6 . 58 ( 2H , m) , 
6.96-7.03(2H, m) , 7 . 34-7 . 39 ( 2H , m) , 8 . 03-8 . 07 ( 2H , m) . 
FAB -Mass : 367(MH+) . 

Example 7 3: S ynthesis of 1 - ( 1 - \ 4 - ( 4 -f 1 uoroPhenv l ) -4 - 
hydroxybutyll piper j di n - 4 -yl lindoline 
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Sodium borohydride (38 mg) was added to a solution of 
1- { 1- [ 4- ( 4 -f luorophenyl ) -4-oxobutyl ] piperidin- 4-yl}indoline 
(320 mg) in ethanol (20 ml) and the resultant mixture was atirred 
for 5 nr. After concentrating under reduced pressure, water 
and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. Then the residue was purified by silica gel column 
chromatography (hexane/ ethyl acetate system) and treated in a 
conventional manner so as to give the hydrochloride (250 mg) 
of the title compound as a gray powder (yield: 71%). 

m.p. (hydrochloride): 174 - 175°C. 
X H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.55-2.00(6H, m) , 2.87(2H, t, J=8Hz) , 2 . 95-3 . 05 ( 4H , 
m), 3.28(2H, t, J-8Hz), 3 . 46 - 3 . 54 ( 2H , m) , 3 . 62-3 . 71 ( 1H, m) , 
4.57(1H, t, J=6Hz ) , 6.49-6.56(2H, m) , 6 . 95-7 . 02 ( 2H , m) , 
7.11-7. 16(2H, m), 7 . 34 - 7 . 38 ( 2H , m) , 9.71(1H, br-s). 
FAB-Mass : 369(MH+) . 

Example 74: Synthesis of 1 - \ 1 - ( phthalimido - 1 - 
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yl ) ethylpiperidin- 4 -yl 1 indoline 



O 




1- (Piperidin- 4 -yl) indoline (500 mg) and N-(2- 
bromoethyl)phthalimide (750 mg) were treated as in Example 2 
to give the title compound (520 mg) as a colorless oil (yield: 
55%) - 

1 H-NMR (400 MHz , CDC1 3 ) : 

8(ppm) 1.59-1.81(4H, m) , 2 . 09 -2 . 20 ( 2H , m) , 2.68(2H, t, 
J=7Hz) , 2.90(2H, t, J=8Hz) , 3 . 08 -3 . 15 ( 2H , m) , 3 . 30-3 . 41 ( 1H, m) , 
3.32(2H, t, J=8Hz), 3.83(2H, t, J=7Hz), 6.38(1H, d, J=8Hz), 
6.59(1H, t, J=8Hz), 7.00-7.08(2H / m) , 7 . 68-7 . 73( 2H, m) , 
7.80-7.87(2H, m) . 

Example 75: Synthes is of 1- f 1- ( 4- 

f luorohenzamldo ) ethylpiperidin- 4 -yl 1 indoline 



A solution of 1- [ 1- (phthalimido- 1-yl ) ethylpiperidin- 



O 




4-yl ] indoline (520 mg) and hydrazine (100 mg) in ethanol (20 



ml) was heated under reflux for 5 hr. After cooling to room 



temperature, the resulting crystalline precipitates were 



filtered off and the filtrate was concentrated. The resulting 



residue was mixed with methylene chloride (30 ml) , a 2 N aqueous 



solution (5 ml) of sodium hydroxide and 4 -f luorobenzoyl 



chloride (250 mg) followed by vigorously stirring the resultant 
mixture at room temperature. After 1 hr, the reaction solution 

O 

,|l was diluted with methylene chloride and the layers were 

4" separated. The organic layer was washed with brine, dried over 



HI anhydrous magnesium sulfate and purified by silica gel column 

. ft 

%* chromatography (methylene chloride/ethanol system) followed 



~: by conversion into a hydrochloride. Thus the hydrochloride 

ui 

rt 

(160 mg) of the title compound was obtained as a white powder 
P (yield: 28%). 

m.p. (hydrochloride): 221°C (decomp.). 
X H-NMR (400 MHz, DMSO-d 6 ) : 

6(ppm) 1.81-2.02(4H, m) , 2.88(2H, t, J=8Hz) , 3 . 02-3 . 15 ( 2H, 
m), 3.20-3.31(4H, m) , 3 . 60-3 . 75 ( 5H, m) , 6 . 49-6 . 56 ( 2H, m) , 
6 .95-7. 02 (2H, m) , 7 . 29- 7 . 34 ( 2H , m) , 7 . 94- 7 . 99 ( 2H , m) , 8.86(1H, 
t , J=6Hz) . 
FAB-Mass: 368 (MH+) . 

Example 76: Synthesis of 1 - ( 1 - T 1 - ( 3 . 4 - 
dimethoxyphenyl ) propan- 2 -yl 1 p i peridin- 4 -yl > indoline 
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Me 




A mixture of 1 - ( piperidin-4 -yl ) indoline (300 mg) , 
3 , 4-dimethoxyphenylacetone (870 mg), sodium cyanoborohydride 
(280 mg) and molecular sieve (1.0 g) in methanol (20 ml) was 
stirred at room temperature for 3 days . Then the reaction 
solution was filtered and concentrated under reduced pressure, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and purified by silica gel column 
chromatography (methylene chloride /ethanol system) followed 
by conversion into a hydrochloride in a conventional manner. 
Thus the hydrochloride (220 mg) of the title compound was 
obtained as a white powder (yield: 35%). 
m.p. (hydrochloride): 245°C (decomp.). 
1 H-NMR (400 MHz , DMS0-d 6 ) : 

6(ppm) 1.00(3H, d, J=7Hz) , 1 . 82-1 . 91( 2H, m) , 2.01-2. 13 (2H, 
m), 2.55-2.63(lH, m) , 2.88(2H, t, J=8Hz), 3 . 17 - 3 . 28 ( 4H , m) , 
3.43-3.61(4H, m) , 3.71(3H, s), 3.74(3H, s), 3 . 76 - 3 . 83 ( 1H , m) , 
6.52-6.56(2H, m) , 6 . 75 - 6 . 78 ( 1H , m) , 6 . 87 - 6 . 90 ( 2H , m) , 6.98- 
7.03(2H, m), 9.90(1H, br-s). 



m 



Rf 

iri 



FAB -Mass : 381 (MH+) . 

Example 77; Synthesis of 1 - < 1 - f ( 1 . 4 -benzodioxan- 2 
yl ^methyl 1 p i per idin- 4 -yl lindoline 




1- ( 4-Piperidyl)indoline (303 mg) and 2-bromoethyl- 
1 , 4-benzodioxane (34 4 mg) were treated as in Example 2 to give 
the hydrochloride (372 mg) of the title compound as beige 
crystals (yield: 67%). 
m.p. (hydrochloride): 200 - 205°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.88(2H, d, J=12.4Hz), 2 . 10-2 . 25 ( 2H, m) , 2.92(2H, 
t, J=8.4Hz), 3.13-3.58(7H, m) , 3 . 72-3 . 82 ( 2H, m) , 4.05(1H, dd, 
J-11.4HZ, 6.8Hz), 4.34(1H, dd, J-11.4HZ, 2Hz), 4 . 90-4 . 95 ( 1H, 
m), 6.67(1H, d, J=6.8Hz), 6.68(1H, dd, J=6.8Hz, 6.6Hz), 
6.84-6. 96(4H, m) , 7.04(1H, dd, J=9Hz, 7 . 6Hz ) , 7.08(1H, d, 
J=7.6Hz), 11.40(1H, br-s). 
ESI-Mass: 351(MH+). 

Example 78: S ynthesi s of 1 - K 1 - \ 3 - ( 3 . 4 - 
methylenedioxypheoxv ) propyl 1 pjperidin- 4 - vl > indoline 
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C3 



£? t, J=8.4Hz), 3.05(2H r q, J=11.6Hz), 3 . 11 - 3 . 20 ( 2H , m) , 3.30(2H, 

t, J=8.4Hz), 3.57(2H, d, J=11.6Hz), 3.72(1H, m) , 3.97(2H, t, 
J=6Hz), 5.94(2H, s), 6.37(1H, dd, J=8.4Hz, 2 . 8Hz ) , 6.54(1H, d, 
J=7.6Hz), 6.57(1H, t, J=7 . 6Hz ) , 6.63(1H, d, J=2.8Hz), 6.80(1H, 
d, J=8.4Hz), 6.99(1H, t, J=7.6Hz), 7.02(1H, d, J=7 . 6Hz ) , 
10.45(1H, br-s) . 
ESI-Mass: 381(MH+) . 

Example 79: Rynthftsi r of cis-1- \ 1- ( 4-f luorophenethyl) -3- 
methylpiperidin - 4 -y 1 1 indoline 





V-o 

> 



1- ( 4 -Piperidyl) indoline (303 mg) and 3-bromopropoxy- 
1 , 2-methylenedioxybenzene (389 mg) were treated as in Example 
2 to give the hydrochloride (443 mg) of the title compound as 
pale blue crystals (yield: 73%) . 
m.p. (hydrochloride): 210 - 212°C. 
^-NMR (400 MHz, DMSO-d 6 ): 



ftl 5(ppm) 1.84(2H, d, J=11.6Hz), 1 . 98-2 . 18 ( 4H, m) , 2.88(2H, 
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Indoline (238 mg) , 1- [ 2- ( 4-f luorophenyl ) ethyl ] -3- 
methyl-4-piperidone (588 mg) obtained in Production Example 
40-5 and triacetoxylated sodium borohydride (1.19 g) -were 
treated as in Example 101 to give the title compound (100 mg) 
as a yellow oil (yield: 15%). 
m.p. (oxalate): 229 - 230°C. 
1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.09(3H, d, J=6.5Hz), 1.69(1H, m) , 2.10(2H, m) , 
2.26(1H, br-d) , 2.30(1H, m) , 2.47(1H, m) , 2.56(1H, m) , 2.74(2H, 
m) , 2.81(1H, br-d), 2.98(3H, m) , 3.42(1H, m) , 3.56(1H, q, 
J=9.0Hz) , 3.64(1H, m) , 6.31(1H, br-d) , 6.54(1H, br-t) , 6.96(2H, 
br-d), 7.03(2H, m) , 7.17(2H, m) . 
FAB -Mass : 339 (MH+ ) . 

Example 80-1: Synthesis of 1 -benzyl- 3-hyflroxymethyl- 4 - 
pi peridone 

(80-1-1) Eth yl l-hen7.yl-4 . 4 -ethvlenedioxv- 3 - 
pi per idinecarboxyl ate 
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p-Toluenesulf onic acid monohydrate (1.5 g) was added to 
a solution (600 ml) of ethyl 1-benzyl- 4 -oxo- 3 - 
piperidinecarboxylate (CAS Registry No. 1454-53-1, 44. Ig) and 
ethylene glycol (100 ml) in toluene and the resultant mixture 
was heated under reflux overnight. After cooling the mixture 
to room temperature, ice water (500 ml) and a saturated aqueous 
solution (300 ml) of sodium bicarbonate were added thereto 
followed by extraction with ethyl acetate (400 ml) for three 
times. The organic phase was washed successively with water 
(200 ml) twice and brine (300 ml) and dried over anhydrous 
magnesium sulfate. The residue was purified by silica gel 
column chromatography (hexane/ ethyl acetate system) to give the 
title compound (30.4 g) as a yellow oil (yield: 66%). 
"H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.22(3H, t, J=6.0Hz), 1.74(1H, m) , 1.98(1H, m) , 
2.48(1H, m), 2.68(2H, m) , 2.82(2H, m) , 3.49(1H, d, J=11.0Hz), 
3.57(1H, d, J=11.0Hz), 3.89(1H, d, J=7.0Hz), 3.96(3H, m) , 
4.13(2H, q, J=6.0Hz), 7 . 2 2 - 7 . 32 ( 5H , m) . 

(80-1 -2) 1 -Rftnzy] -4 . 4-ethyl enedi ox y- 3 -D J per i d i nemethanQ l 
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In a stream of nitrogen, lithium aluminum hydride (70 2 
mg) was carefully added to ice cooled dry tetrahydrof uran (100 
ml). Into the resultant mixture was slowly added dropwise a 

p solution of ethyl 1 -benzyl -4 , 4-ethylenedioxy-3- 

4} 

0! piperidinecarboxylate (4.58 g) obtained above in 



tetrahydrof uran (30 ml) . The resultant mixture was gradually 
heated and further stirred at room temperature overnight. 
Under ice cooling, water (0.7 ml), a 5 N aqueous solution (2.1 
ml) of sodium hydroxide and further water (2.1 ml) were 
successively added to the reaction mixture carefully. Next, 
the resulting mixture was dried over anhydrous sodium sulfate 
and filtered through celite followed by concentration under 
reduced pressure . Thus the title compound (4.03 g) was obtained 
as a colorless oil (yield: 100%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.67(1H, m) , 1.92(1H, m) , 2.01(1H, m) , 2 . 43-2 . 66 ( 3H , 
m) , 2.70(1H, br-d) , 3.49(2H, s) , 3.77(1H, d, J=11.0Hz) , 3.83(1H, 
d, J = 11.0Hz), 3.96(4H, br-s), 7 . 23 - 7 . 33 ( 5H , m) . 
( 80-1-3) 1 -Benzyl - 3 -hydroxvmethyl- 4 -oiperidone 
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1 -Benzyl- 4 , 4 -ethylenedioxy- 3-piperidinemethanol ( 9 60 
mg) was dissolved under ice cooling in a mixed solvent of water 
(10 ml) and cone, sulfuric acid (6 ml) . The resultant mixture 
was gradually heated to room temperature and further stirred 



X\ for a day. Under ice cooling, a 5 N aqueous solution of sodium 

y* 

hydroxide was added to the mixture to adjust to ca. pH 8. After 



extracting with chloroform ( 50 ml ) twice , the mixture was washed 
successively with water and brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the title compound (710 mg) as a colorless oil (yield: 89%) . 
1 H-NMR (400 MHz, CDC1 3 ) ; 

6(ppm) 2.47(2H, m) , 2.60(2H, m) , 2 . 70 ( 1H, m) , 3.01(2H, m) , 
3.62(2H, s), 3.71(1H, dd, J=7.5Hz, 13.5Hz), 3.76(1H, br-d) , 
7. 25-7 .37(5H, m) . 

Example 80-2: Synthesis of cis - 1 - ( 1 -benzvl - 3 - 
hydroxymethylp i peridin- 4 - vl ) indoli ne 
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Indoline (238 mg) , l-benzyl-3-hydroxymethyl-4- 
piperidone (548 mg) and triacetoxylated sodium borohydride 
(1.19 g) were treated as in Example 1 to give the title compound 
(140 mg) as a yellow powder (yield: 22%). 
jf= 1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.79(1H, br-d), 2.08(1H, br-s), 2.14(1H, dt , 
J=2.8Hz, 12.0Hz) , 2.49(1H, br-d) , 2.54(1H, dt , J=4.5Hz, 12.0Hz) , 
3.02(3H, m) , 3.14(1H, br-d), 3.49(1H, d, J=12.0Hz), 3.55(1H, 
d, J=12.0Hz) # 3.56(1H, t, J=12.5Hz), 3.64(1H, q, J=9.0Hz), 
3.82(2H, m) , 3.97(1H, br-d), 6.28(1H, d, J=7.5Hz), 6.56(1H, t, 
J=7.5Hz), 7.00(1H, t, J=7.5Hz), 7.04(1H, d, J=7.5Hz), 7.27- 
7.37(5H, m) . 

Example 81-1: Synthesis of cis-1- ( 3- 
acetoxymethylp i peridin-4-ylMndoline 

(81-1-1 } cis-1- ( 1 - Benzyl. - 3 - acetoxymethylpip eridln - 4 -yl ) - 
indoloine 
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Under ice cooling, triethylamine (111 mg) and acetyl 
chloride (86 mg) were added to a solution of cis-l-(l- 
benzyl-3-hydroxymethylpiperidin-4-yl) indoline (322 mg) in 
tetrahydrof uran (3 ml). The resultant mixture was stirred 
under ice cooling for 30 min and then at room temperature for 



Si additional 1 hr. Then ethyl acetate (15 ml) was added thereto 

iff 

followed by filtration through celite. After removing the 

3 

Q solvent under reduced pressure, the residue was purified by 

O silica gel column chromatography (hexane/ethyl acetate system) 
P to give the title compound (340 mg) as a yellow oil (yield: 93%) . 
^-NMR (400 MHz , CDC1 3 ) : 

8(ppm) 1.76(1H, br-d), 1.83(3H, s), 1 . 99-2 . 20 ( 3H , m) , 
2.44(1H, m), 2.92-3.03(4H, m) , 3.40(1H, d, J=13.0Hz), 3.48- 
3.56(3H, m), 3.58(1H, d, J=13.0Hz), 4.13(1H, dd, J=4.2Hz, 
10.0Hz), 4.63(1H, t, J=10.0Hz), 6.31(1H, d, J=7.5Hz), 6.57(1H, 
t, J=7.5Hz), 7.02(2H, m) , 7 . 21 - 7 . 31 ( 5H , m) . 
(81-1 -7 ci s — l — f 3-AcetoxymethvlDiperidin-4-v1 ) 1 ndol i ne 
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Under ice cooling, a solution of 1 -chloroethyl 
chlorof ormate (135 mg) in dichloroethane (1 ml) was added to 
a solution of cis-1- ( 1 -benzyl- 3-acetoxymethylpiperidin-4- 
yl)indoline (340 mg) in dichloroethane (5 ml) . After stirring 
for 30 min, the mixture was heated under reflux for 1 hr. Then, 
it was cooled and concentrated under reduced pressure. After 
adding methanol (10 ml) thereto, the mixture was stirred at 50°C 
for 10 min and heated under reflux for 30 min . Then it was cooled 
to room temperature again and concentrated under reduced 
pressure. After adding a saturated aqueous solution (10 ml) 
of sodium bicarbonate, the mixture was extracted with 
chloroform ( 15 ml) for three times . The organic phase was dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the title compound (290 mg) as a yellow powder 
(yield: 100%). 
1 H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 1.94(1H, dd, J=4 . 5Hz , 13.0Hz) , 1.99(3H, s) , 2.45(1H, 
m), 2.79(1H, dt, J=3.0Hz, 12.0Hz), 2.87(1H, dd, J=3.0Hz, 
12.5Hz) , 2.97(3H, m) , 3.19(1H, br-d) , 3.26(1H, br-d, J=13.5Hz) , 
3.55(2H, t, J=9.0Hz), 3.64(1H, td, J=5.0Hz, 12.5Hz), 4.20(1H, 



dd, J=4.5Hz, 11.5Hz), 4.56(1H, t, J=10.5Hz), 6.34(1H, d, 
J=7.5Hz), 6.58(1H, t, J=7.5Hz), 7.03(2H, m) . 

Exam ple 81-2 Synthes is of cis-1- r 1- ( 4-f luorophenethy 1 } -3- 
hydroxymethylpiperidin - 4 - yl 1 indoline 

(81-2-1) cis-i - f 1 - ( 4 -FluQrophenethyl ) -3-a cetQxymethyl- 
piperldin-4-yll indoline 




^1 cis- 1- ( 3 -Acetoxymethylpiperidin- 4 -yl ) indoline (280 mg) 

Ci was dissolved in dimethylf ormamide (4 ml) and methanol (1 ml) . 
Q To the resultant solution were added triethylamine (222 mg) and 

ry 

Ul 4_f luorophenethy 1 bromide (285 mg) followed by stirring at 50°C 
for 2 hr. Then the reaction mixture was cooled and water (50 
ml) was added thereto. After extracting with ether (50 ml) 
twice, the organic phase was washed with water (20 ml) twice 
and a 2 N aqueous solution (50 ml) of sodium hydroxide once and 
dried over anhydrous magnesium sulfate. Then the solvent was 
evaporated under reduced pressure and the residue was purified 
by silica gel column chromatography (hexane /ethyl acetate 
system) to give the title compound (100 mg) as a colorless oil 
(yield: 28%). 



- 254 - 



'H-NMR (400 MHz, CDCI3): 

6(ppm) 1.77(1H, br-d), 1.93(3H, s), 1.98(1H, dd, J=4.0Hz, 
12.0Hz), 2 . 12-2 . 21(2H, m) , 2 . 42-2 . 63 ( 4H , m) , 2.73(2H, m) , 
2.98(2H, m) , 3.06(1H, br-d), 3 . 46 - 3 . 58 ( 3H , m) , 4.20(1H, dd, 
J=3.5Hz, 10.0Hz), 4.46(1H, t, J=9.5Hz), 6.33(1H, d, J-7.5Hz), 
6.58(1H, t, J=7.5Hz), 6.96(2H, br-t), 7.04(2H, br-d), 7.15(2H, 
m). 

(81-2-2^ ai s - 1 - f 1 - ( 4-Fluorophenftthyl ) - 3 - 
hydroxymethy lpiperidin - 4 - yl 1 indoline 



Potassium carbonate (130 mg) was added to a solution of 
cis - 1 - [ 1 - ( 4 - f luorophene thyl ) - 3 - ace t oxymethy lpiperidin - 4 - 
yl]indoline (100 mg) obtained above in methanol (6 ml) and the 
resultant mixture was stirred at room temperature for 4 hr. 
After adding ether (20 ml), the mixture was filtered through 
celite and the filtrate was concentrated under reduced pressure . 
Ethyl acetate (20 ml) was added to the residue followed by 
filtration again. Then the filtrate was concentrated under 
reduced pressure and the residue was purified by silica gel 
column chromatography ( hexane/ethyl acetate system) to give the 




title compound (40 mg) as a pale yellow powder (yield: 45%). 
m.p. (oxalate): 173 - 174°C. 
'H-NMR (400 MHz, CDC1 3 ) : 

1.82(1H, br-d), 2.08(1H, br-s), 2.18(1H, t, J=11.0Hz), 
2.50(2H, m) , 2.59(2H, t, J=7.5Hz), 2.80(2H, br-t), 3.01(2H, m) , 
3.16(2H, m), 3.57(1H, m) , 3.64(1H, q, J=9.0Hz), 3.82(2H, m) , 
3.94(1H, d, J=10.5Hz), 6.27(1H, d, J=7.5Hz), 6.55(1H, t, 
J=7.5Hz), 6.96-7.06(4H, m) , 7.14(2H, m) . . 
FAB -Mass : 355 (MH+ ) . 

Example 82: S ynthesis of tr ans- 1 - M - ( 4 -f Inorophenethvl ) -3 - 
hydroxymethylpiperidin-4-yn indoline 
(82-D trans- 1- ( 1 -Acetyl -3 -hydroxymethyl pi peri din-4- 
yl) indoline 



To a solution of trans- 1- ( 1 -acetyl- 3 -ethoxycarbonyl- 
piperidin- 4 -yl) indoline (780 mg) in ethanol (40 ml) was added 
sodium borohydride (5.7 g) in 3 portions at 30min. intervals. 
After stirring at room temperature overnight, sodium 
borohydride (3.3 g) was added thereto and the resultant mixture 
was stirred for additional 4 hr. Then ethyl acetate (20 ml) 



O 




and water (50 ml) were successively added carefully to the 
reaction mixture followed by extraction with ethyl acetate (50 
ml) for three times. The organic phase was washed with water 
(100 ml) twice and brine once, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) to give the title compound (250 mg) 
as a yellow powder (yield: 39%) . 
* 1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.60(1H, m) , 1.72(1H, m) , 1.97(1H, m) , 2.11(3H of 

m 

ni ltautomer, s), 2.14(3H of Itautomer, s), 2.51(2H, m) , 2.92- 

5f 3.15(3H, m), 3.28(1H, m) , 3 . 38-3 . 81 ( 4H , m) , 3.89(1H of 

B ltautomer, br-d) , 3.99(1H of ltautomer, br-d), 4.75(1H, br- 

Lfi 

U d), 6.50(1H, m) , 6.67(1H, m) , 7.05(2H, m) . 

(82-2> t ran s - 1 - ( 3 - Hydroxymethyl piper idin -4-yll indoline 



OA 




Sodium hydroxide (220 mg) was added to a solution of 
trans - 1 - ( 1 -acetyl- 3 -hydroxymethylpiperidin- 4 ~yl ) indoline 
(250 mg) in ethanol (10 ml) -water (0.5 ml) mixtures and the 
resultant mixture was heated under reflux for 20 hr. After 
cooling and adding water (50 ml), the resultant mixture was 
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extracted with chloroform (30 ml) for three times. The organic 
phase was washed successively with water (50 ml) and brine (50 
ml), dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give the title compound (190 mg) as 
a colorless oil (yield: 85%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.56-1.69(2H, m) , 1 . 95-2 . 07 ( 1H, m) , 2.46(1H, t, 
J=l 1.5Hz) , 2.64(1H, dt, J=2 . 5Hz , 11.5Hz) , 2.95(2H, m) , 3.-17 (2H, 
m), 3.34(1H, br-q), 3.42(1H, dt , J=4.5Hz, 10.5Hz), 3.50(1H, at, 
J=5.0Hz, 8.5Hz), 3.61(1H, dd, J=5.0Hz, 11.0Hz), 3.67(1H, dd, 
J=5.0Hz, 11.0Hz), 6.53(1H, d, J=7.5Hz), 6.66(1H, t, J=7.5Hz), 
7.06(2H, m) . 

(82-3) trans -1- f 1- (4- Fluorophenethy 1 ) - 3 - 
hydroxymethylp i peridin-4-yn indoline 




trans - 1 - ( 3 -Hydroxymethylpiperidin - 4 -yl ) indoline (190 
mg) was reacted with triethylamine (152 mg) and 4- 
f luorophenethyl bromide (406 mg) as in Example 2 to give the 
title compound (210 mg) as a brown oil (yield: 72%). 
m.p. (oxalate): 113 - 116°C. 
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X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.69(1H, m), 1.79(1H, m) , 1.92(1H, t, J=11.0Hz), 
2.07(1H, br-t), 2.17(1H, m) , 2.58(2H, br-t), 2.79(2H, br-t), 
2.95(2H, m), 3.06(1H, br-d) , 3.13(1H, br-d), 3.35(2H, m) , 
3.49(1H, m), 3.64(1H, dd, J=4 . 5Hz , 11.0Hz), 3.71(1H, dd, 
J=6.0Hz, 11.0Hz), 6.52(1H, d, J=7.5Hz), 6.67(1H / t, J=7.5Hz), 
6.97(2H, t, J=8.0Hz), 7.07(2H, br-t), 7.15(2H, m) . 
FAB -Mass : 355(MH+). 
Exam ple 83: Synthesis of 1- f 2- ( 4- 

acetamidomethylp lienyl ) ethvl 1 - 4 - ( Indan - 1 - vl ) Piper idin - 1 - 




1- [ 1- ( 4-Acetoamidomethylphenethyl)piperidin-4-yl] - 
indoline (0.50 g) obtained in Example 36 was dissolved in 
methylene chloride (20 ml) and 70% m-chloroperbenzoic acid 
(0.37 g) was added thereto at 0°C. The reaction solution was 
stirred at room temperature for 30 min followed by the addition 
of sodium carbonate (5.0 g) . The reaction mixture was filtered 
through alumina and washed with a mixture of methylene chloride 
and methanol (10 : 1) . After concentrating the filtrate under 
reduced pressure, the resulting residue was purified by silica 
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gel column chromatography (methylene chloride/methanol 
system) to give the title compound (0.15 g) as a white powder 
(yield: 28.8%). 
m.p. : 130 - 131°C. 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.77(2H / br-d), 2.03(3H, s), 2 . 50- 2 . 73 ( 5H , m) , 
2.97(2H, t, J=8.0Hz), 3 . 1 6 - 3 . 26 ( 3H , m) , 3 . 36 -3 . 60 ( 5H , m). 



4.40(2H, d, J=9.6Hz), 6.32(1H, m) , 6.41(1H, d, J=8.0Hz), 
6.65(1H, t, J=7.6Hz), 7.04(1H, t, J=7 . 6Hz ) , 7.08(1H, d, 
J=7.2Hz), 7.19(2H, d, J=8.0Hz), 7.23(2H, d, J=8.0Hz). 
FAB -Mass : 394 (MH+) . 

Example 84: Synthesis of cis-l-n-ethyl-3-(4- 
f luorophenoxymethyl)piperidin-4-vl 1 indoline 



Under a nitrogen gas stream, 4-f luorophenol (168 mg) and 
triphenylphosphine (420 mg) were added to a solution of 
ci s - 1 - ( 1 - ethyl - 3 -hydroxyme thylpiperidin - 4 -yl ) indoline (300 
mg) in tetrahydrof uran (4 ml). After cooling the resultant 
mixture to -10°C, diethyl azodicarboxylate (278 mg) was 
gradually added dropwise thereinto. Then the resultant 



r 




N 
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mixture was gradually warmed to room temperature and stirred 
at the same temperature overnight. After adding water (40 ml) , 
the reaction mixture was extracted with ether (40 ml) for three 
times. The organic phase was washed successively with a 
saturated aqueous solution (40 ml) of sodium bicarbonate and 
a 1 N aqueous solution (40 ml) of sodium hydroxide, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 

n 

& chromatography (Fuji Silysia Chemical Ltd. NH-DM2035, 

SI 

i* hexane/ethyl acetate system) to give the title compound (100 

Q\ 

jJJ mg) as a colorless oil (yield: 25%) . 
m.p. (oxalate): 97 - 98°C. 

o 

HI ^-NMR (400 MHz, CDC1 3 ): 

o 

W S(ppm) 1.04(3H, t, J=7.0Hz), 1.82(1H, m) , 2.00(1H, dq, 

o 

H J=3.5Hz, 11.5Hz), 2.11(2H, m) , 2.35(1H, m) , 2.44(1H, m) , 

2.62(1H, m), 2.98(3H, m) , 3.17(1H, br-d, JJ=10.5Hz), 3.54(3H, 
m) , 4.10(1H, dd, J=3.5Hz, 8.0Hz) , , 4.34(1H, t, J=8.5Hz) , 6.38(1H, 
d, J=7.5Hz), 6.59(1H, t, J=7.5Hz), 6.77(2H, m) , 6.88(2H, br-t), 
7.01-7.06(2H, m). 
FAB -Mass : 355(MH+). 

Example 85-1: Synthesis of ethvl 1-acet.vl -4-Q XO-3- 
piperidinecarboxylate 

(85-1-1) Ethyl 4-nvo-3-piperidlnecarboxylate hydroch l or i de 
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o o 



10% palladium/ active carbon (2 g) was added to a solution 
of ethyl l-benzyl-4 -oxo-3-piperidinecarboxylate 
hydrochloride (30 g) in methanol (500 ml) and the resultant 
mixture was stirred at room temperature under hydrogen 
atmosphere for a day. After filtering the reaction mixture 
through celite, the filtrate was concentrated under reduced 
pressure to give the title compound (20.0 g) as a white powder 
(yield: 97%). 
X H-NMR (400 MHz , CDC1 3 ): 

5(ppm) 1.30(3H, t, J=6.0Hz), 2.66(2H, t , J=5.5Hz), 3.42(2H, 
t, J=5.5Hz), 3.84(2H, s), 4.29(2H, q, J=6.0Hz). 
(85-1-2) Ethyl 1 - acetyl - 4 - oxo - 3 -piper idinecarboxylate 

v 

o o 

Ethyl 1 -benzyl- 4 -oxo- 3 -piperidinecarboxylate 
hydrochloride (20.0 g) obtained above was dissolved in pyridine 
(150 ml) . To the resultant solution was added acetic anhydride 
(10.2 g) at room temperature over 5 min or longer and the 
resultant mixture was stirred at room temperature for 2 hr. 



After adding ethyl acetate (500 ml), the reaction mixture was 
filtered. The filtrate was concentrated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (ethyl acetate/methanol system) to give the 
title compound (19.9 g) as a white powder (yield: 97%). 
X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) mixture of tautomers 
major: 1.34(3H, t, J=6.0Hz), 2.16(3H,s), 2.39(2H, t, J=5-.5Hz), 
3.75(2H, t, J=5.5Hz), 4.10(2H, s), 4.28(2H, q, J=6.0Hz), 
12.08(lH,s) . 

minor: 1.32(3H, t, J=6.0Hz), 2.15(3H, s), 2.44(2H, t, J=5.5Hz), 
3.60(2H, t, J=5.5Hz), 4.23(2H, s), 4.26(2H, q, J=6.0Hz), 
12.06(1H, s). 

Exam ple 85-2 : Synthesis of cis- 1- ( l-acetyl-3- 
ethoxycarbonylpiperi fli n-4-yl) indoline 



Indoline (12.5 g) , ethyl l-acetyl-4-oxo-3- 
piperidinecarboxylate (22.3 g) and triacetoxylated sodium 
borohydride (48.7 g) were treated as in Example 1 to give the 
title compound (7.12 g) as a pale yellow powder (yield: 22%). 




'H-NMR (400 MHz , CDCI3): 

8(ppm) mixture of tautomers 1.19(3H of Itautomer, t, 
J=6.0Hz), 1.21(3H of Itautomer, t ( J=6.0Hz), 2.07(3H of 
Itautomer, s), 2.14(3H of Itautomer, s), 2 . 36 - 3 . 07 ( 5H , m) , 
3.19-3.62(3H, m) , 3.75(1H of Itautomer, m), 3.93-4.13(3H, m) 
4.66(1H of Itautomer, br-d), 4.82(1H of Itautomer, br-d) , 
6.34(1H, d, J=7.5Hz), 6.61(1H, t, J=7.5Hz), 7.05(2H, m). 

la 

Example 85-3; Synthesis of trans - 1 -( 1 -acetyl- 3- 




yl! ethoxycarhonylp i peri din-4-yl ) indoline 



m 
m 
m 



o 
ni 

H Potassium carbonate (138 mg) was added to a solution (150 

ml) of cis-1- ( l-acetyl-3-ethoxycarbonylpiperidin-4- 
yl) indoline (4.35 g) in ethanol and the resultant mixture was 
stirred at 60°C for a day followed by concentration under reduced 
pressure. Ethyl acetate (200 ml) was added to the residue, 
which was then washed successively with water (50 ml) once and 
brine (50 ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Thus the title compound 
(4.22 g) was obtained as a yellow oil (yield: 97%). 
1 H-NMR (400 MHz, CDC1 3 ): 
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S(ppm) mixture of tautomers 1.11(3H, t, J=6.0Hz) , 1.59(1H, 
m) , 1.71(lH,m), 2.13(3H of 1 tautomer, s) , 2.14(3H of 1 tautomer, 
s), 2.61-2.82(2H, m) , 2.95(2H, m) , 3.22(1H, m) , 3.34(1H, m) , 
3.54(1H, m), 3.93(2H, m) , 3.99(2H, m) , 4.77(1H of 1 tautomer, 
br-d) , 4.88(lHof 1 tautomer, br-d) , 6.45(1H, m) , 6.61(1H, br-t) , 
7.03(2H, br-t). 

Example 85-4: S ynthesis of trans- 1- f l-ethvl-3- ( 4- 
f luorobenzyloxymethyl ) piperidin- 4-yll indoline 
(85-4-11 trans-l-f 1 -Ethvl- 3-hvdroxvmethvlPiperidin- 4 - 
yl 1 -indoline 



In a stream of nitrogen, lithium aluminum hydride (133 
mg) was carefully added to dry tetrahydrofuran (5 ml) under ice 
cooling. To the resultant mixture was gradually added a 
solution of trans - 1- (1 -acetyl- 3-ethoxycarbonylpiperidin-4 - 
yl) indoline (850 mg) in dry tetrahydrofuran (5 ml) and the 
resulting mixture was stirred at 0°C overnight. Under ice 
cooling and vigorous stirring, water (0.13 ml), a 5 N aqueous 
solution (0.13 ml) of sodium hydroxide and further water (0.4 
ml) were successively added thereto. After allowing to warm 



r 




the resultant mixture to room temperature, ethyl acetate (30 
ml) was added thereto followed by drying over anhydrous sodium 
sulfate. After filtering and concentrating under reduced 
pressure, the resulting residue was purified by silica gel 
column chromatography (methylene chloride/methanol system) to 
give the title compound (3 40 mg) as a pale yellow powder (yield: 
49%) . 

X H-NMR (400MHz, CDC1 3 ): 

S(ppm) 1.11(3H, t, J=6.0Hz), 1.68(1H, m) , 1.79(2H / m) , 
1.96(1H, dt, J=2.5Hz, 11.0Hz), 2.17(1H, m) , 2.44(2H, q, 
J=6.0Hz), 2.95(2H, m) , 3.05(2H, m) , 3.34(2H, m) , 3.48(1H, dt , 
J=5.0Hz, 8.0Hz), 3.63(1H, dd, J=5.0Hz, 10.0Hz), 3.69(1H, dd, 
J=5.5Hz, 10.5Hz), 6.51(1H, d, J=7.5Hz), 6.65(1H, t, J=7.5Hz), 
7.06(2H, m). 

(85-4-2) trans-l-ri-Ethyl-3-(4- 

flnorobenzyloxymftthyl pi peri din- 4 - vl 1 indoline 



To a suspension of 55% sodium hydride (83 mg ) in 
dimethylf ormamide (3 ml) were added under ice cooling a solution 
of trans-1- ( 1 -ethyl- 3 -hydroxymethylpiperidin- 4 -yl) indoline 



r 




(3 40 mg) in dimethylf ormamide (2 ml) and 4-f luorobenzyl bromide 
(378 mg) . The resulting mixture was gradually warmed to room 
temperature and then stirred at the same temperature overnight . 
After adding water (50 ml) , it was extracted with ethyl acetate 
(50 ml) thrice. The organic phase was washed with water (50 
ml) once and then with brine (50 ml) once, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
Next, the residue was purified by silica gel column - 
chromatography (Fuji Silysia Chemical Ltd. NH- DM2 035, 
hexane/ethyl acetate system) to give the title compound (50 mg) 
as a colorless oil (yield: 10%). 
m.p. (oxalate): 177 - 178°C. 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.11(3H, t, J=6.0Hz), 1.73(1H, m) , >1.96(2H, m) , 
2.15(1H, m) , 2.45(2H, q, J=6.0Hz), 2 . 83- 2 . 97 ( 2H, m) , 3.04(1H, 
m), 3.23(1H, br-d), 3.32(3H, m) , 3.57(1H, dd, J=2.5Hz, 9.0Hz), 
4.35(1H, d, J=11.5Hz), 4.41(1H, d, J=11.5Hz), 4.50(2H, s), 
6.37(1H, d, J=7.5Hz), 6.57(1H, t, J=7.5Hz), 6.95(2H, br-t), 
7.02(2H, m) , 7.22(2H, dd, J=6.0Hz, 9.0Hz). 
FAB -Mass : 369 (MH+) . 

Example 86; Synthesis of cis- 1- f l-ethvl-3- ( 4- 
f luoro benzyloxymethyl ) piperidin- 4 -y 1 1 indoline 
(86-1) cis - 1 - ( 1 -Ethyl - 3 -acetoxymethylpiperidin-4 - 

yl) indoline 



r 

4 V-OAc 




Triethylamine (1.21 g) and ethyl iodide (1.72 g) were added 
to a solution of cis- 1- ( 3-acetoxymethylpiperidin- 4 - 
yl)indoline (3.53 g) in dimethylf ormamide (40 ml) followed by 
stirring the mixture at 50°C for 4 hr. Under ice cooling, water 
(150 ml) was added to the reaction mixture, which was then 
extracted with ethyl acetate (100 ml) for three times. The 
organic phase was washed with water (50 ml) twice and brine ( 100 
ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/methanol 
system) to give the title compound (2.06 g) as a pale yellow 
oil (yield: 63%). 
1 H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.04(3H, t, J=7.0Hz), 1.77(1H, m) , 1.92(3H, s), 
1.96-2.11(3H, m), 2 . 31-2 . 48 ( 3H , m) , 2 . 93-3 . 03 ( 4H, m) , 3.49(1H, 
m), 3.56(2H, m) , 4.22(1H, dd, J=4.5Hz, 10.5Hz), 4.47(1H, dd , 
J=9.0Hz, 10.0Hz), 6.32(1H, d, J=7.5Hz), 6.56(1H, t, J=7.5Hz), 
7.02(2H, m) . 

(86-2^ r1s-i- ( l -Kthyl-3-hvdroxvmethvlpiperidin-4- 
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yl ) indoline 



5=t 



r 

N 





OH 

N 



Potassium carbonate (3.0 g) was added to a solution of 
cis-1- ( l-ethyl-3-acetoxymethylpiperidin-4-yl) indoline- (2.06 
S g) in methanol (120 ml) and the resultant mixture was stirred 



£* at room temperature for 4 hr. After adding ether (80 ml), the 

m 

p| mixture was filtered through celite and the filtrate was 

m 

vQ concentrated under reduced pressure. The residue was purified 

5 

0 by silica gel column chromatography (Fuji Silysia Chemical Ltd. 

Ill 

NH-DM2035, hexane/ethyl acetate system) to give the title 
compound (1.19 g) as a pale yellow powder (yield: 67%). 
'H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.11(3H, t, J=7.0Hz), 1.82(1H, br-d) , 2.06(1H, m) , 
2.11(1H, dd, J=3.0Hz, 11.5Hz), 2.40(2H, q, J=7.0Hz), 2.41(1H, 
m) , 2.52(1H, m) , 3.01(2H, m) , 3.10(1H, m) , 3.16(1H, td, J=2.0Hz, 
11.5Hz), 3.56(1H, td, J=5 . 0Hz , 12.0Hz), 3.66(1H, q, J=9 . 0Hz ) , 
3.82(1H, dd, J-6.0HZ, 9.0Hz), 3.87(1H, br-d), 3.98(1H, td, 
J=2.0Hz, 11.5Hz), 6.27(1H, d, J=7.5Hz), 6.55(1H, t, J=7.5Hz), 
7.00(1H, br-t), 7.04(1H, br-d). 
f 86-3) cis-l -r i-Kt.hyl-3-f 4- 
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To a suspension of 65% sodium hydride (42 mg) in 
dimethylf ormamide (3 ml) were added under ice cooling a solution 
of cis-1- ( l-ethyl-3-hydroxymethylpiperidin-4-yl) indoline 
(250 mg) in dimethylf ormamide (1 ml) and 4 -f luorobenzyl bromide 
(264 mg). Then the reaction mixture was gradually warmed to 
room temperature and stirred at the same temperature overnight . 
After adding ice water (30 ml), the resultant mixture was 
extracted with ethyl acetate (30 ml) for three times. The 
organic phase was washed with water (50 ml) once and then with 
brine (50 ml) once, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (Fuji Silysia Chemical Ltd. 
NH-DM2035, hexane/ethyl acetate system) to give the title 
compound (100 mg) as a pale brown amorphous solid (yield: 28%) . 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.07(3H, t, J=7.0Hz), 1.75(1H, m) , 1.94(1H, m) , 
2.07(1H, m), 2.31-2. 54(3H, m) , 2.94(3H, m) , 3.15(1H, br-d) , 
3.48(2H, m) , 3.62(1H, dd, J=4.0Hz, 8.0Hz) , 3 . 86 ( XH , m ) , 4 . 18 ( 1H , 
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d, J=4.0Hz), 4.41(1H, d, J=4.0Hz), 6.36(1H, d, J=7.5Hz), 
6.57(1H, t, J=7.5Hz) , 6.95(2H, br-t) , 7 . 00 - 7 . 0 6 ( 2H , m ) , 7.20(2H, 
dd, J=6.0Hz, 9.0Hz). 
FAB -Mass: 36 9 (MH+) . 

Example 87: Synthesis of 1- f l-acetylpiperidin-4- 

yl ) indoline - 7 - carbaldehyde 

(87-1) 1 - ( 1 - Acetylpiperidin - 4 -yl ) indoline 



Indoline (25ml), 1 -acetyl- 4 -piperidone (25 g) and glacial 
acetic acid (20 ml) were dissolved in methanol (300 ml) . After 
adding 10% palladium carbon (1.0 g) thereto, catalytic 
reduction was carried out under atmospheric pressure. After 
the completion of the reaction, the reaction solution was 
filtered through celite, washed with methanol and concentrated 
under reduced pressure. The residue was partitioned between 
water and ethyl acetate and basif led with a 5 N aqueous solution 
of sodium hydroxide followed by extraction with ethyl acetate. 
The ethyl acetate layer was washed with water and brine , dried 
and concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (ethyl 




O 
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acetate/hexane system) to give the title compound (35.6 g) as 
a pale yellow wax (yield: 82.2%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1 . 50-1 . 62(2H, m) , 1 . 8 1 - 1 . 93 ( 2H , m) , 2.12(3H, s), 
2.59(1H, br-t), 2.96(2H, t, J=7.2Hz), 3.15(1H, br-t), 3.31- 
3.39(2H, m) , 3 . 57 - 3 . 64 ( 1H , m) , 3.93(1H, br-d) , 4.78(1H, br- 
d), 6.42(1H, d, J=8.0Hz), 6.62(1H, t, J-8.0Hz), 7 . 02 - 7 . 09 ( 2H , 
m). 

( 81-2) 1 -( 4-Piperidin-l-yHindoline 



1- ( l-Acetylpiperidin-4-yl)indoline (24.4 g) obtained in 
the above (87-1) was dissolved in ethanol (500 ml). To the 
resultant solution was added a 5 N aqueous solution (80 ml) of 
sodium hydroxide followed by heating under reflux for 5 hr. 
Then the reaction solution was concentrated under reduced 
pressure and the residue was partitioned between water and ethyl 
acetate . The ethyl acetate layer was washed with brine , dried 
and concentrated under reduced pressure. The residue was 
purified by NH- silica gel column chromatography (ethyl acetate) 
to give the title compound (15.9 g) as a flesh-colored wax 
(yield: 78.7%). 



H 




'H-NMR (400 MHz , CDCI3 ) : 

6(ppm) 1.53-1.65(2H, m) , 1 . 77 - 1 . 85 ( 2H , m) , 2.68(2H, br-t) , 
2.95(2H, t, J=7.2Hz), 3 . 1 6 - 3 . 2 2 ( 1H , m) , 3.39(2H, t , J = 7 . 2Hz ) , 
3 . 40-3 . 50( 1H, m) , 6.41(1H, d, J=8.0Hz), 6.59(1H, t, J = 8.0Hz), 
7.01-7.07(2H, m) . 

( 87-3 ) 1 - ( 1 - Acetylpiperidin- 4 -yl ) indoline- 7 - carbaldehyde 



Phosphorus oxychloride (4.60 g) was added dropwise into 
ice cooled DMF (40 ml) followed by stirring for 15 min. Next, 
1- ( 1- acetylpiperidin- 4 -yl) indoline (7.32 g) obtained in the 
above (87-1) was added thereto. The reaction solution was 
heated at 80°C for 3 hr with vigorous stirring. After cooling, 
the reaction solution was partitioned between ethyl acetate and 
water . The ethyl acetate layer was washed with water and brine , 
dried and concentrated under reduced pressure. The resulting 
residue was purified by silica gel column chromatography (ethyl 
acetate) to give the title compound (3.2 g) as a pale yellow 
oil (yield: 39.0%) . 
'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.62(2H, br-q), 1 . 8 1 - 1 . 92 ( 2H , m) , 2.12(3H, s). 




2.61(1H, br-t), 3.04(2H, t, J=7.2Hz), 3.16(1H, br-t), 3.50- 
3.60(2H, m), 3 . 66 - 3 . 75 ( 1H , m) , 3.95{1H> br-d) , 4.81(1H, br- 
d), 6.40(1H, d, J=8.0Hz), 7 . 53 - 7 . 59 ( 2H , m) , 9.66(1H, s). 
F.yflm p i ft 88: Syntheses of l-fl-(4-t- 
butoxycarbonyl ) piperidln- 4 -yl 1 - 6 -bromoindoline 





Triacetoxylated sodium botohydride (11.7 g) was added to 
a mixture of 6 -bromoindoline (8.3 g) , l-(4-t- 
butoxycarbonyl) -4-piperidone (1© g, [CAS Registry No. 7909- 
07-3]), acetic acid (14.9 g) andVdichloroethane (200 ml) 
followed by stirring overnight . Then the reaction solution was 
concentrated under reduced pressure! and the pH value thereof 
was adjusted to 9 with ethyl acetate A an 8 N aqueous solution 
of sodium hydroxide and water and the Y a y ers were separated . 
The organic layer was washed with brine A dried over anhydrous 
magnesium sulfate and concentrated undeA reduced pressure. 
The resulting residue was purified by silVca gel column 
chromatography ( hexane/ethyl acetate system\ to give the title 
compound (10.3 g) (yield: 64%). 
'H-NMR (400 MHz , CDC1 3 ): 
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6(ppm) 1.48(9H, s), 1 . 50-1 . 62 ( 2H, m) , 1 . 75 - 1 . 82 ( 2H , m) , 
2.71-2.82(2H, m) , 2.90(2H, t, J=8Hz) , 3 . 40 - 3 . 50 ( 1H , m ) , 3.42(2H, 
t, J = 8Hz) , 4.17-4.32(2H, m) , 6.52(1H, br-s) , 6.75(1H, d ( J = 8Hz ) , 
6.90(1H, d, J=8Hz). 

Example 89: Synthesis of 1- r lV- ( 4- t-butoxycarbonyl ) - 
piperidin - 4 -yl 1 - 6 -hydroxymethykindoline 




A 2.5 M solution (16 ml) of n-bu\yllithium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4-t- 
but oxycarbonyl) piperidin- 4 -yl] -6- bromoindoline (10 g) in 
tetrahydrofuran (250 ml) oveV 5 min. After 10 min, 
dimethylf ormamide (3.0ml) was added and the resultant mixture 
was allowed to warm to room temperature. Next, a saturated 
aqueous solution of ammonium chloride and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. To the residue were 
added ethanol (50 ml) and sodium borbhydride (1.0 g) and the 
resultant mixture was stirred at room Y em P erature for 30 min * 
Then ice water and ethyl acetate were Vdded to the reaction 



solution and the layers were separated. The organic layer was 
•washed with brine, Iried over anhydrous, magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by sil: ca gel column chromatography ( hexane/ethyl 
acetate system) to g^ve the title compound (7.9 g) (yield: 91% ) . 
1 H - NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.48(9H, s), 1 . 50-1 . 63 ( 2H , m) , 1 . 75 - 1 . 83 ( 2H , m) , 
2.71-2.83(2H, m) , 2.91(2H, t, J = 8Hz ) , 3.39(2H, t, J-8Hz), 
3. 50-3. 60 (1H, m) , 4 . 10-4 . 29 ( 2H, m) , 4.31(2H, d, J=6Hz) , 6.49(1H, 
br-s), 6.61(1H, d, J=8Hz), 7.03(1H, d, J=8Hz). 




Under ice cooling, a solution of diethyl azodicarboxylate 
(4.6 g) in tetrahydrof uran (Vo ml) was added dropwise into a 
solution of 1- [ 1- ( 4-t-butoxycarbonyl)piperidin-4-yl] -6- 
hydroxymethylindoline (7.9 g) , furiphenylphosphine (6.9 g) and 
phthalimide (3.9 g) in tetrahydrof uran (250 ml) and the 
resultant mixture was stirred at room temperature for 3 hr. 
After concentrating under reduced pressure, the resulting 



\ 

residue was purified by silica gel column chromatography (ethyl 
acetate/hexane system). Then hydrazine hydrate (3.6 g) and 
ethanol (150 ml) were added thereto followed by heating under 
reflux for 2 hr. After ice cooling, the resulting crystalline 
precipitates were filtered off and the filtrate was 
concentrated under reduced pressure to give the title compound 
(8.3 g). \ 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.48(9H, s), 1.50-1.60(2H, m) , 1 . 71-1 . 81 ( 2H , m) , 
2.72-2.89(2H, m) , 2.91(2H, t, J=8Hz), 3.35(2H, t, J=8Hz), 
3.49-3. 60 ( 1H, m) , 3.83(2H, s) , 4 . 13-4 . 29 ( 2H, m) , 6.42(1H, br-s) , 
6.58(1H, d, J=8Hz), 7.00(1H, d, J=8Hz). 

Example 91: Synthesis of 1 - ( 1 -benzyl pi peridin- 4-vl) - 6- 
bromQindoline 




Triacetoxylated sodium borohydride (14.6 g) was added to 
a mixture of 6-bromoindoline (10 g), 1 -benzyl- 4 -piperidone (9.5 
g), acetic acid (12 g) and dichloroethane (200 ml) over 5 min 
followed by stirring overnight . Then the reaction solution was 
concentrated under reduced pressure, the pH value thereof was 



adjusted to 10 by dilution with ethyl acetate, an 8 N aqueous 
solution of sodium hydroxide and water. and the organic layer 
was separated. The organic layer was washed successively with 
water and brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (16.3 
g) as a brown oil (yield: 87%). 
1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.51-1. 60(2H, m) , 1 . 69-1 . 79 ( 2H , m) , 2 . 01-2 . 13 ( 2H , 
m), 2.89(2H, t, J=8Hz ) , 2 . 95-3 . 03 ( 2H, m) , 3 . 22-3 . 32 ( 1H , m) , 
3.40(2H, t , J=8Hz) , 3.53(2H, s) , 6.44(1H, s) , 6.65(1H, t, J=8Hz ) , 
6.84(1H, t, J=8Hz), 7.22-7.36(5H, m) . 

Example 92-1: Synthesis of 1- ( 1 -benzvlPiperidi.n-4-vl ) -6- 

f luoroindole 



A solution of 1 -benzyl- 4- ( 3-f luorophenyl) - 
aminopiperidine (11.7 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 and oxalyl 
chloride (10.5 g) in ether (300 ml) was heated under reflux for 
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2 hr. After concentrating under reduced pressure, the residue 
was diluted with methylene chloride (120 ml) and the resultant 
solution was added dropwise at 0°C into a solution of anhydrous 
aluminum chloride (27 g) in methylene chloride (100 ml) . After 
stirring for 1 hr, the reaction solution was carefully added 
to a saturated aqueous solution of sodium bicarbonate. The 
resulting crystalline precipitates were filtered off and washed 
with methylene chloride. Next, the filtrate was pertTtioned 
between two liquid layers . The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate. The 
resulting residue was purified by silica gel column 
chromatography (hexane /ethyl acetate system) followed by 
dilution with tetrahydrof uran (200 ml) . Into the resultant 
solution was added dropwise under ice cooling a 1 M solution 
( 120 ml) of a borane/ tetrahydrof uran complex in tetrahydrof uran 
and the resultant mixture was stirred at room temperature 
overnight followed by heating under reflux for 3 hr. A 
saturated aqueous solution of sodium bicarbonate was carefully 
added dropwise into the reaction solution, then ethyl acetate 
was added thereto and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was diluted with pyridine (100 ml) and stirred at room 
temperature for 4 hr. Then a saturated aqueous solution of 



sodium bicarbonate and ethyl acetate were added thereto and the 
layers were separated. The organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. The resulting 
residue was then purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (3.5 
g) as a yellow oil (yield: 35%). 
^-NMR (400 MHz, CDC1 3 ): 

S(ppm) 2.00-2.30(6H, m) , 3 . 02-3 . 18 ( 2H , m) , 3 . 55 - 3 ."67 ( 2H , 
m), 4.09-4.19(lH, m) , 6.49(1H, s), 6 . 81- 6 . 89 ( 1H , m) , 7.00- 
7.04(1H, m), 7.20(1H, s), 7 . 22 - 7 . 40 ( 5H , m) , 7 . 49 - 7 . 56 ( 1H , m) . 
Example 92-2; Synthesis of 1- ( l-benzylpiperidin-4-yl) -6- 
f luoroindoline 



Under ice cooling, a 1 M solution (23 ml) of a 
borane/tetrahydrof uran complex in tetrahydrof uran was added 
dropwise into a solution of 1- ( l-benzylpiperidin-4-yl) -6- 
fluoroindole (3.5 g) in trif luoroacetic acid (50 ml) followed 
by stirring for 2 hr . After adding water thereto, the resultant 
mixture was concentrated under reduced pressure and then 
basif ied by adding ethanol and a 5 N aqueous solution of sodium 
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hydroxide followed by stirring for 2 nr. Then a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The residue was then purified by silica gel column 
chromatography ( hexane/ethyl acetate system) to give the title 
compound (2.0 g) as a brown oil (yield: 57%). 
X H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.72-1.83(4H, m) , 2.89(2H, t, J=8Hz) , 3 . 00-3 . 09 ( 2H, 
m), 3.23-3.44(3H, m) , 3.42(2H, t, J=8Hz), 3 . 52-3 . 61 ( 2H , m) , 
6.02-6.09UH, m), 6 . 20 - 6 . 28 ( 1H , m) , 6 . 89 - 6 . 93 ( 1H , m) , 7.23- 
7.40(5H, m). 

Example 93: Synthesis of 1 - ( l-benzvloiperidin-4-vl ) -6 - 
f ormylindoline 



1- ( l-Benzylpiperidin-4-yl) - 6-bromoindoline (8.54 g) was 
dissolved in tetrahydrof uran (125 ml). Into the resultant 
mixture were successively added dropwise in a nitrogen 
atmosphere a 2.5 M solution (11.5 ml) of n-butyllithium in 
n-hexane and N , N- dimethyl formamide (6.1 ml) followed by 
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stirring for 2 hr. Then water and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography ( hexane/ethyl 
acetate system) to give the title compound (6.360 g) as a yellow 
oil (yield: 86.1%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.74-1.80(4H, m) , 2.11(2H, m) , 2 . 99 -3 . 03 ( 2H , m) , 
3.01(2H, t, J=8.4Hz), 3.43(1H, m) , 3.47(2H, t, J=8.4Hz), 
3.55(2H, s), 6.82(1H, d, J=1.6Hz), 7.06(1H, dd, J=1.6, 7 . 2Hz ) , 
7.15(1H, d, J=7.2Hz), 7.28(1H, t, J=4.4Hz), 7.33(1H, d, 
J=4.4Hz), 9.85(1H, s). 

Example 94: Synthesis of 1 - ( 1 -be n z v l p j per i d i n- 4 -vl ) -6 - 

hydroxyiminomethylindQline 



1- ( l-Benzylpiperidin-4-yl) -6-f ormylindoline (6.36 g) 
was treated as in Example 46 to give the title compound (6.200 
g) as a yellow oil (yield: 89.4%). 
1 H-NMR (400 MHz, CDC1J: 




282 - 



6(ppm) 1.74-1.89(4H, m) , 2.09(2H, dt , J=2 . 4 , 11.6Hz), 
2.91(2H, t, J=8.4Hz), 3.02(2H, br-d), 3.40(1H, m) , 3.41(2H, t 
J=8.4Hz), 3.55(2H, s), 6.66(1H, s), 6.70(1H, dd, J=1.4, 7 . 2Hz ) 
7.01(1H, d, J=7.2Hz), 7.27(1H, m), 7.32(4H, m) , 8.06(1H, s) 

F.yampift 95: Synthesis of 1- ( l-benzylpiperidin-4-yl) -6- 
ami nomethylinfloline 



1- ( l-Benzylpiperidin-4-yl) -6- 
hydroxyiminomethylindoline (5.5 g) was treated as in Exampl 
35 to give the title compound (5.598 g) as a brown oil. 
X H-NMR (400 MHz/ CDC1 3 ) : 

6(ppm) 1.75(4H / m), 2.09(2H, m) , 2.10(2H, t, J=8.4Hz) 
3.00(2H, m), 3.39(2H, t, J=8.4Hz), 3.55(2H, s), 3.76(2H, s) 
6.36(1H, t, J=0.6Hz), 6.51(1H, dd, J-0.6, 7.2Hz), 6.99(1H, d 
J=7.2Hz), 7.27(1H, m) , 7.32(4H, m) . 

Example 96: S ynthesis of 1- ( 1-benzvlnl neridin-4 -vl ) -6- 
acetamidomethy lindoline 
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1- ( l-Benzylpiperidin-4 -yl ) -6-aminomethylindoline 
(5.598 g) and acetyl chloride (1.3 ml) were treated as in Example 
3 6 to give the title compound (5.59 8 g) as a brown oil. 
Free 

1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.76(4H, m) # 1.99(3H f s), 2.12(2H, m) , 2.91(2H, t, 
J=8.4Hz), 3.02(2H, br-d) , 3.36(1H, m) , 3.40(2H, t, J=8.4Hz), 
3.57(2H, br-s), 4.31(2H, d, J=5.6Hz), 5.65(1H, m) , 6.30(1H, 
br-d), 6.49(1H, dd, J=1.2, 7.4Hz), 6.98(1H, d, J-7.4Hz), 
7.28(1H, m), 7.35(4H, d, J=8.4Hz). 
ESI-Mass: 364.1. 

Example 97: Synthesis of 1- T 1- ( 4- 

methox yphenethyl \ p i peridin-4 -yll -6-a cetamidomethvlindoline 




OMe 



1- ( Piperidin-4-yl ) -6-acetamidomethylindoline (2 50 mg) 
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and 4-methoxyphenethyl bromide (240 mg) were treated as in 
Example 2 to give the title compound (200 mg) as a white powder 
(yield: 53%). 
m.p. : 151 - 152°C. 
1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.50-1. 63(2H, m) , 1 . 79 - 1 . 81 ( 2H , m) , 2.01(3H, s), 
2. 10-2.30(2H, m) , 2 . 75 - 2 . 9 6 ( 4H , m) , 2.93(2H, t, J=8Hz), 
3. 10 -3.30 (2H, m) , 3 . 36-3 . 50 ( 1H, m) , 3.44(2H, t, J=8Hz) , 3-. 79 (3H, 
s), 4.33(2H, d, J=6Hz), 6.47(1H, s), 6.52(1H, d, J=8Hz), 
6.83-6.87(2H, m) , 7.00(1H # d, J=8Hz), 7 . 13- 7 . 16 ( 2H , m) . 
FAB-Mass : 408 (MH+) . 

Example 98: Synthesis of 1 - I" 1 - ( 4 - 

citlorophene thyl ) p i peridin - 4 -yl 1 - 6 - acetamidomethylindoline 



1- (Piperidin-4-yl) - 6 -acetamidomethylindoline (250 mg) 
and 4-chlorophenethyl bromide (240 mg) were treated as in 
Example 2 to give the title compound (240 mg) as white scaly 
crystals (yield: 63%). 

m.p. : 151 - 152°C. 
1 H-NMR (400 MHz , CDC1J: 
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6(ppm) 1.50-1.64(2H, m) , 1 - 54 - 1 . 90 ( 2H , m) , 2.01(3H, s), 
2.04-2. 34(2H, m) , 2 . 6 0 - 3 . 00 ( 4H , m) , 2.93(2H, t, J=8Hz), 
3.06-3.26(2H, m) , 3 . 36-3 . 48 ( 1H, m) , 3.43(2H, t, J=8Hz) , 4.33(2H, 
d, J=6Hz) / 6.38(1H, s), 6.51(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 
7.11-7.20(2H, m) , 7 . 23 - 7 . 29 ( 2H , m) . 
FAB -Mass : 412 (MH+ ) . 

Example 99: Synthes is of 1- T 1- ( 4- 

fluorophftnathyl ) pi peridin- 4 - vl 1 - 5 -methoxvindolin e 




1 - ( 4 - Fluorophene thy 1 ) - 4 - ( 4 - 
methoxyphenyl ) aminopiperidine (10 g) synthesized in 
accordance with the method of Referential Example 1 of JP-B 
40-6347 was treated as in Example 106 to give the hydrochloride 
(180 mg) of the title compound as a white powder (yield: 1.4%) . 
m.p. (hydrochloride): 209 - 211°C. 
1 H-NMR (400 MHz , DMSO-dJ : 

d(ppm) 1.83-2.09(4H, m) , 2 . 83-2 . 96 ( 2H, m) , 2 . 98-3 . 10 ( 4H, 
m), 3.20-3.29(2H, m) , 3 . 31 - 3 . 45 ( 2H , m) , 3 . 60 - 3 . 80 ( 3H , m) , 
3.69(3H, s), 4.24-4.34(lH, m) , 6 . 58 - 6 . 70 ( 2H , m) , 6 . 75-6 . 80 ( 1H , 
m), 7.11-7.20(2H, m) , 7 . 29 - 7 . 40 ( 2H , m) . 
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FAB-Mass : 355(MH+) . 

Example 100-1: Synthesis of 1- ( 4-f luorophenethyl ) -4- ( 3- 
bromophenyl ) aminopiperidine 




A solution of o-bromoaniline (17.2 g) and 4- 
f luorophenethylpiperidone (22 g) in toluene (200 ml) was heated 
under reflux overnight by using a Dean-Starke reflux condenser. 
After concentrating under reduced pressure, the residue was 
diluted with 1 , 2 -dichloroethane (200 ml) and sodium borohydride 
(7.6 g) and acetic acid (8.0 g) were added thereto followed by 
stirring the resultant mixture at 0°C for 4 hr. Next, a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added to the reaction solution and the layers were 
separated. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The residue was purified by 
silica gel column chromatography (methylene chloride/ethanol 
system) to give the title compound (10 g) as a brown oil (yield: 
27%) . 

1 H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.42-1. 60(2H, m) , 2 . 02-2 . 10 ( 2H , m) , 2 . 18 - 2 . 25 ( 2H , 
m), 2.55-2.63(2H, m) , 2 . 78 - 2 . 84 ( 2H , m) , 2 . 90 -3 . 00 ( 2H , m) , 
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3.23-3.32(lH, m) , 3.60(1H, d, J=8Hz), 6.50(1H, d, J = 8Hz ) , 
6.72(1H, s) , 6.79(1H, d, J=8Hz) , 6 . 94- 7 . 02 ( 3H , m) , 7 . 12 - 7 . 20 ( 2H , 
m) . 

Example 1QQ-2; Synthesis of l-fl-(4- 

f luorophenethyHpiperidin-4-yl 1 -2 . 3-dioxo-6 -bromoindoline 




O 



A solution of 1- ( 4-f luorophenethyl ) -4- ( 3- 
bromophenyl)aminopiperidine (10 g) and oxalyl chloride (6.7 g) 
in ether (200 ml) was heated under reflux for 2 hr. After 
concentrating under reduced pressure, the residue was diluted 
with methylene chloride (200 ml) and the resultant solution was 
added dropwise at 0°C into a solution of anhydrous aluminum 
chloride ( 24 . 7 g) in methylene chloride ( 60 ml) . After stirring 
for 1 hr, the reaction solution was carefully added to a 
saturated aqueous solution of sodium bicarbonate. The 
resulting crystalline precipitates were filtered off and washed 
with methylene chloride and the filtrate was partitioned 
between two liquid layers . The organic layer was washed with 
brine and dried over anhydrous magnesium sulfate. The 
resulting residue was purified by silica gel column 
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chromatography (hexane/ethyl acetate system) to give the title 
compound (7.4 g) as a yellow powder (yield: 65%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1 . 75-1 .83(2H, m) , 2 . 15-2 . 25 ( 2H , m), 2 . 35- 2 . 50 ( 2H , 
m), 2.60-2.69(2H f m) , 2 . 78 - 2 . 8 7 ( 2H , m) , 3 . 11-3 . 20 ( 2H, m) , 
4.12-4.28(1H, m) , 6 . 95- 7 . 03 ( 2H , m) , 7 . 15 - 7 . 20 ( 2H , m) , 7.28(1H, 
d, J=8Hz), 7.36(1H, s), 7.49(1H, d, J=8Hz). 
Example 100-3: S ynthesis of l-ri-(4- 
fluorophfinftthyl ) pi peridin- 4 - yll - 6 -bromoindole 



Under ice cooling, a 1 M solution (69 ml) of a 
borane/tetrahydrofuran complex in tetrahydrofuran was added 
dropwise into a solution of 1- [ 1- ( 4-f luor ophenethyl ) - 
piperidin-4-yl] -2 , 3-dioxo-6-bromoindoline (7.4 g) in 
tetrahydrofuran (150 ml) followed by stirring at room 
temperature overnight and heating under reflux for 3 hr. Into 
the reaction solution was carefully added dropwise a saturated 
aqueous solution of sodium bicarbonate . Then ethyl acetate was 
added to the resultant mixture and the organic layer was 
separated. The organic layer was washed with brine, dried over 
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anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was then diluted with pyridine (50 ml) 
and stirred at room temperature for 4 hr. Next, a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (3.9 
g) as a yellow oil (yield: 57%). 
1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 2.01-2.12(4H, m) , 2 . 20-2 . 32 ( 2H , m) , 2 . 61-2 . 69 ( 2H , 
m), 2.79-2.86(2H, m) , 3 . 13-3 . 21 ( 2H , m) , 4 . 10-4 . 21 ( 1H , m) , 
6.48(1H, d, J=2Hz), 6 . 95-7 . 02 ( 2H, m) , 7 . 12- 7 . 23 ( 2H , m) , 
7.45-7.55(3H, m) , 7.91(1H # t, J=6Hz). 
Example 100-4: Synthesis of l-Tl-M- 
fluorophenethyl ) piperidin- 4 -yl 1 - 6 -hromoindoline 



Under ice cooling, a 1 M solution (20 ml) of a 
borane/tetrahydrof uran complex in tetrahydrof uran was added 
dropwise into a solution of 1 - [ 1- ( 4 -f luorophenethyl ) - 
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piperidin-4-yl] - 6 -bromoindole (3.9 g) in trifluoroacetic acid 
(50 mi) followed by stirring for 3 nr. After adding water 
thereto and concentrating under reduced pressure, the reaction 
mixture was basif led by adding ethanol and a 5 N aqueous solution 
of sodium hydroxide and then stirred for 30 min . Next, a 
saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The residue was then purified by silica gel 
column chromatography (toluene/acetone system) to give the 
title compound (2.0 g) as a white powder (yield: 51%). 

m.p.: 99 - 101°C. 
^-NMR (400 MHz , CDC1 3 ) : 



pj S(ppm) 1.74-1.84(4H, m) , 2 . 10-2 . 19 ( 2H, m) , 2 . 58 -2 . 64 ( 2H , 

p 

iJ k m), 2.78-2.84(2H, m) , 2.89(2H, t, J=8Hz), 3 . 10-3 . 17 ( 2H, m) , 

3.28-3.38(lH, m) , 3.43(2H, t, J-8Hz), 6.47(1H, d, J=2Hz), 
6.69(1H, dd, J=2,8Hz), 6.87(1H, d, J=8Hz), 6 . 96 - 7 . 00 ( 2H , m) , 
7.15-7.18(2H, m). 
FAB-Mass: 404 (MH+) . 

Example 101: Synthesis of 1- f 1- ( 4- 

f luorophftnethyl ) pi peridin - 4 - vll - 6 -bromoindolin e 
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>— - 

n 




Triacetoxylated sodium borohydride (298 g) was added over 
30 min to a mixture of 6-bromoindoline (175 g) , l-(4- 
f luorophenethyl ) -4-piperidone (194 g) , acetic acid (250 ml) and 
dichloroethane (2.5 1) followed by stirring 2 hr. Then the 
j? reaction solution was concentrated under reduced pressure, 

m 

fy diluted with ethyl acetate (21), an 8 N aqueous solution of 

HI 

€l sodium hydroxide (11) and water (500 ml) and the layers were 

CI separated. The organic layer was washed successively with 

water (0.5 1) and brine (0.5 1) , dried over anhydrous magnesium 
P sulfate and concentrated under reduced pressure. The 

resulting residue was dissolved in hot ethyl acetate (500 ml) 
and then cooled with ice water. The resulting crystalline 
precipitates were collected by filtration to give the title 
compound (205 g) (yield: 58%). 

These crude crystals were recrystallized from hexane- 
ethyl acetate mixtures to give the title compound as white 
prisms . 

m.p. : 99 - 101°C. 
1 H-NMR (400 MHz, CDC1 3 ): 
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6(ppm) 1.74-1.84(4H, m) , 2 . 10-2 . 19 ( 2H , m), 2 . 58 - 2 . 64 ( 2H , 
m), 2.78-2.84(2H, m) , 2.89(2H, t, J=8Hz ) , 3 . 10 - 3 . 17 ( 2H , m) , 
3.28-3.38(lH, m), 3.43(2H, t , J=8Hz), 6.47(1H, d, J=2Hz), 
6.69(1H, dd, J=2,8Hz), 6.87(1H, d, J = 8Hz), 6 . 9 6 - 7 . 00 ( 2H , m) , 
7. 15-7.18(2H, m) . 
FAB -Mass : 404 (MH+) . 

F.yRm pTft 102: Synthesis of 1-T1-C4- 

■F 1 nnro phenethyl ) pi u e r idi n - 4 - v l 1 - f> -c h l oro i ndo li ne 



1 - ( 4 -Fluorophenethyl ) - 4 - ( 3 - chloropiienyl ) - 
aminopiperidine (1.4 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 was treated as 
in Example 101 to give the hydrochloride (380 mg) of the title 
compound as a white powder (yield: 25%). 
m.p. (hydrochloride): 236 - 240°C. 
^-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1. 79-1. 90(2H, m) , 1.99-2.12(2H, m) , 2.87(2H, t, 
J = 8Hz) , 3. 00 -3. 13 (4H, m) , 3 . 20 - 3 . 29 ( 2H , m) , 3.36(2H, t, J=8Hz) , 
3.55-3.63(2H, m) , 3.70-3.80(lH, m) , 6.52(1H, d, J=8Hz) , 6.57(1H, 
s), 6.97(1H, d ( J = 8Hz), 7 . 13 - 7 . 20 ( 2H , m) , 7 . 29 - 7 . 35 ( 2H , m) - 




m 



m 

m 



a 



FAB-Mass : 359 (MH+) . 

Example 103: S ynthesis of 1- f 1- ( 4- 

f luorophenethyl )piperidin- 4 -yl 1 -6 -f luoroindoline 




1- ( Piperidin-4-yl) -6-f luoroindoline (200 mg) and 4- 
f luorophenethyl bromide (220 mg) were treated as in Example 2 
to give the hydrochloride (220 mg) of the title compound as a 
kQ white powder (yield: 65%) . 

I m.p. (hydrochloride): 214 - 216°C. 

I 'H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.81-1.90(2H, m) , 1 . 95-2 . 08 ( 2H , m) , 2.85(2H, t, 
J=8Hz) , 2. 99-3. 10 (4H, m) , 3 . 20-3 . 29 ( 2H , m) , 3.38(2H # t, J=8Hz ) , 
3.67-3.75(3H, m) , 6.26(1H, t, J=8Hz), 6.39(1H, d, J=8Hz), 
6.95(1H, t, J=8Hz), 7.14-7. 19(2H, m) , 7 . 30-7 . 34 ( 2H , m) . 
FAB-Mass : 343 (MH+ ) . 

Example 104: Synthesis of l-fl-(4- 
f luorophenethyl ) piperidin- 4 -yl 1 - 6 -hydroxyindoline 
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A solution of 1 - [ 1 - ( 4 -f luorophenethyl ) piperidin- 4 - 
yl] -6-methoxyindoline (1.6 g) in cone, hydrogen bromide (40 ml) 
was heated at 100°C for 2 hr. Next, it was basified with a cone. 
l|| aqueous solution of sodium hydroxide and extracted with ethyl 

m 

4= acetate- The organic layer was washed with brine, dried over 

5: 

Hi anhydrous magnesium sulfate and concentrated under reduced 

HI 

~* pressure. The resulting residue was purified by silica gel 

a 

h[ column chromatography (methylene chloride/ethanol system) 

Us 

P 

j=j"l followed by conversion into a hydrochloride in a conventional 

%^ manner. Thus the hydrochloride (1.2 g) of the title compound 

was obtained as brown prisms (yield: 68%). 

m.p. (hydrochloride): 232°C (decomp. ) . 

1 H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.81-2.00(4H, m) , 2.73(2H, t, J=8Hz) , 2 . 97-3 . 12 ( 4H , 

m), 3.21-3.33(4H, m) , 3 . 59 - 3 . 69 ( 3H , m) , 5.93(1H, s), 5.97(1H, 

d, J-8Hz), 6.75(1H, d, J=8Hz ) , 7 . 12- 7 . 21 ( 2H , m) , 7 . 30 - 7 . 38 ( 2H , 

m), 8.89(1H, s). 

FAB-Mass: 341(MH+) . 

Example 105: Synthesis of 1 - T 1 - ( 4 - 
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f luorophenethyl Vpi peri di n- 4 -yl 1 - 4 -methoxyindoline 




OMe 



A mixture of 4 -methoxyindoline (0.25 g) , l-(4- 
f luorophenethyl) -4 -piperidone , platinum oxide (50 mg) acetic 
acid (1.0 ml) and ethanol (20 ml) was catalytically reduced 
under hydrogen atmosphere at ordinary temperature under 
atmospheric pressure. After stirring the reaction mixture 
overnight, the catalyst was filtered off and the filtrate was 
concentrated under reduced pressure. Then it was diluted with 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. 
The resulting residue was purified by silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner. Thus 
the hydrochloride (92 mg) of the title compound was obtained 
as a white powder (yield: 27%). 
m.p. (hydrochloride): 195 - 198°C. 
^-NMR (400 MHz , DMSO-dJ: 

S(ppm) 1.81-2.04(4H, m) , 2.79(2H, t, J = 8Hz) , 3 . 0 0 - 3 . 13 ( 4H , 



m) , 3.21-3.36(4H, m) , 3 . 59-3 . 71 ( 3H , m) , 3.72(3H, s), 6.22(1H, 
d, J=8Hz), 6.27(1H, d, J=8Hz), 6.98(1H, t, J=8Hz), 7 . 15 - 7 . 20 ( 2H , 
m) , 7.31-7.35(2H, m) . 
FAB-Mass: 355 (MH+) . 

Example 106-1; Synthesis of 1- ( l-benzylpiperidin-4 -y l) - 6- 
methoxyindQline-2 , 3-dione 



OMe 




H 

OMe 




1 -Benzyl- 4- ( 3-methoxyphenyl) aminopiperidine (1.88 g) 
synthesized in accordance with the method of Referential 
Example 1 of JP-B 40-6347 was dissolved in ether (38 ml) . Into 
the resultant solution was added dropwise oxalyl chloride (1. 62 
g) over 30 min at room temperature followed by heating under 
reflux for 3.5 hr. After cooling to room temperature, the 
reaction solution was concentrated under reduced pressure. 
Into a suspension of aluminum chloride (5.9 g) in methylene 
chloride (20 ml) was added dropwise a solution of the resulting 
residue in methylene chloride (100 ml) at 0°C over 30 min. After 



the completion of the addition, the resultant mixture was 
stirred at room temperature for additional 1.5 hr . After the 
completion of the reaction, the reaction solution was poured 
into ice and neutralized by adding an aqueous solution of sodium 
bicarbonate thereto. The resulting precipitate was filtered 
off and the filtrate was extracted with methylene chloride. 
After removing the solvent, the resulting residue was purified 



by silica gel column chromatography ( hexane/ethyl acetate 
system) to give 1- ( l-benzylpiperidin-4-yl) -6- 
methoxyindoline- 2 , 3-dione (1.63 g) (yield: 73%). 
1 H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.69-1.76(2H, m) , 2.12(2H, br-t), 2.42(2H, dq, 
J=12.0, 4.0Hz), 3.03(2H, br-d) , 3.55(2H, s), 3.93(3H, s), 
4.08-4. 18(1H, m), 6.54(1H, dd, J=8.4, 1.6Hz), 6.66(1H, d, 
J=1.6Hz), 7.24-7.36(5H, m) , 7.59(1H, d, J=8.4Hz). 
Example 106-2: Synthesis of 1- ( l-benzylpiperidin-4-yl ) -6- 
methox yindole 



A 2 M solution (0.47 ml) of a diborane/dimethyl sulfide 
complex in tetrahydrof uran was added to a solution of 1-(1- 
benzylpiperidin-4-yl ) -6-methoxyindoline-2 , 3-dione (110 mg) 



OMe 
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in tetrahydrof uran (2 ml) followed by stirring for 1 hr and then 
heating under reflux for 4.5 hr. After the completion of the 
reaction, an aqueous solution of sodium bicarbonate was added 
to the reaction solution, which was then extracted with ethyl 
acetate. The ethyl acetate layer was dried over magnesium 
sulfate and the solvent was removed. The residue was dissolved 
in pyridine and stirred for 4.5 hr. After evaporating off 
pyridine, ethyl acetate and an aqueous solution of sodium 
€1 bicarbonate were added thereto. The ethyl acetate layer was 

m 

j! separated and dried over magnesium sulfate. After distilling 

!}{ off the solvent, the resulting residue was purified by silica 

tap e 

43 

gel column chromatography (hexane/ethyl acetate system) to give 

O 

sjf l-(l-benzylpiperidin-4-yl)-6-methoxyindole (28 mg) (yield: 

Q 

Si 28%). 

M= 'H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 2.02-2. 12 ( 4H, m) , 2 . 17-2 . 27 ( 2H , m) , 3.07(2H, br-d) , 
3.60(2H, s), 3.87(3H, s), 4 . 09 - 4 . 18 ( 1H , m) , 6.44(1H, d, 
J=3.2Hz), 6.78(1H, dd, J=8.8, 2.0Hz), 6.82(1H, br-d), 7.13(1H, 
d, J=3.2Hz), 7.25-7.37(5H, m) , 7.49(1H, d, J=8.8Hz). 
Example 106-3: Synthesis of 1 - f 1 - ( 4 - 
f luorophenethyl )pj peri dln-4-y3 1 -6 -me thoxyindole 
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# 



OMe 



m 
re 

ill 

■BS? 

5 




1-Chloroethyl chlorof ormate (32 mg) was added to a 
solution of 1- ( l-benzylpiperidin-4-yl) -6-methoxyindole (24 
mg) in toluene (2 ml) followed by heating under reflux for 3 
hr. The reaction solution was concentrated under reduced 

o 

%D pressure and the resulting residue was dissolved in methanol 

m 

followed by heating under reflux for 9 hr . After the completion 
of the reaction, methanol was evaporated and the residue was 
dissolved in dimethylf ormamide (1 ml). Next, 2-(4- 
fluorophenyl) ethyl bromide (19 mg) was added thereto and the 
resultant mixture was stirred at 60°C for 11 hr. After the 
completion of the reaction, brine was added to the mixture. 
Then it was extracted with ethyl acetate and dried over 
magnesium sulfate. After removing the solvent, the resulting 
residue was purified by silica gel column chromatography 
(toluene/acetone system) to give the title compound (7 mg) 
(yield: 27%). 
m.p.: 230°C (decomp.). 
'H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 2.06-2.14(4H, m) , 2 . 25- 2 . 33 ( 2H , m) , 2.67(2H, dd, 
J=9.2, 10.8Hz), 2.83(2H, dd, J=^10.8, 9 . 2Hz ) , 3.20(2H, br-d, 
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J- 11 . 6Hz) , 3.88(3H, s), 4.12-4.21<1H, m) , 6 . 45 {1H, d, J=3. 2Hz) , 
6.79(1H, dd ( J=8.4, 2.0Hz), 6.83{1H, d, J=2.0Hz), 6.99(2H, t, 
J=12.4Hz), 7.14(1H, d, J=3.2Hz), 7.18(2H, dd, J=8.4, 5.6Hz), 
7 .50 (1H, d, J=8.4Hz) . 
MS ; [M+H] + : m/z = 353 . 

Fvampl <=> 106-4: Synl-hPRiR of 1 - I* 1 - f 4 - 

f 1 nnrnphPnPfhyl ^p i P p ri rH n -4 - yl 1 - fi - me th nxv i nrinl i nfi 



AIM solution (0.18 ml) of a borane/ tetrahydrof uran 
complex was added dropwise at 0°C into a solution of 1-[1- 
(4-f luorophenethyl)piperidin-4-yl] - 6 -methoxyindole (24 mg) 
in trif luoroacetic acid (1 ml) over 2 min followed by stirring 
at 0°C for 30 min. After the completion of the reaction, water 
(0.1 ml) was added thereto and the resulting reaction solution 
was concentrated under reduced pressure. The resulting 
residue was dissolved in a 2 N aqueous solution of sodium 
hydroxide and stirred at room temperature for 10 min. The 
mixture was extracted with methylene chloride. The organic 
layer was separated and dried over magnesium sulfate. After 
concentrating the solvent under reduced pressure, the resulting 
residue was purified by preparative TLC to give l-[l-(4- 




F 
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f luorophenethyl) piperidin-4 -yl) ] - 6 -methoxyindoline (10 mg) 
(yield: 35%) . 
m.p.: 242°C (decomp.) . 
'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 .75-1 . 90 (4H, m) , 2 . 10 - 2 . 22 ( 2H , m) , 2 . 5 8 - 2 . 7 0 ( 2 H , 
m) , 2.80(2H / dd, J-11.6, 7.2Hz), 2.88(2H, t, J=8.8Hz) / 3.14(2H, 
br-d, J=10.8Hz), 3 . 3 1 - 3 . 8 2 ( 1H , m) , 3.41(2H, t, J=8.4Hz), 
3.77(3H, s) , 6.00(1H, d, J = 2.0Hz), 6.13(1H, dd, J-8.0, 2.0Hz), 
6.93QH, 2H, t, J=8.8Hz), 6.97(2H, t, J=8.8Hz), 7.16 (2H, dd, 
J=8.4, 5.6Hz) . 
MS; [M+HJ+: m/z=355. 

^mpiP 107- Synthesi R of 1 - [1 - (4 - 

flnnrnphPTiPthyl ) pippririin-4 - yl 1 - 7 -met hoxv i n tinlinft 



1- (4 -Fluorophenethyl) -4- (2 -methoxyphenyl) - 
aminopiperidine (3.9 g) synthesized in accordance with the 
method of Referential Example 1 of JP-B 40-6347 was treated as 
in Example 106 to give the hydrochloride (530 mg) of the title 
compound as a white powder (yield: 11%) . 
m.p. (hydrochloride): 204 - 206°C. 




- 302 - 



1 H - NMR (400 MHz , DMSO - d 6 ) : 

5(ppm) 1 .72 - 1 . 80 (2H, m) , 1 . 90 - 2 . 40 (2H , m) , 2.86(2H, t , 
J=8Hz) , 2 . 95-3 . 08 <4H, m) , 3.21-3.34 (4H, m) , 3 . 5 5 - 3 . 6 3 ( 2H , m) , 
3.73(3H, s), 4.24-4.34(lH, m), 6.60-6.64(lH, m) , 6.69-6.74(2H, 
m) , 7 . 14 -7 . 19 (2H, m) , 7 . 2 8 - 7 . 3 2 ( 2 H , m) . 
FAB - Mass : 3 55 (MH+). 

Flxamplfi 108; .Synthesis of 1 - [ 1 - ( 4 - 

f 1 nnrnphpnpl-hyl ) pi p^ri din-4-yl] - fi , 7 - d i tt»=» thnxy i ndol i rvg* 



1 - (4-Fluorophenethyl) -4 - (2,3 - dimethoxyphenyl ) amino - 
piperidine (8.1 g) synthesized in accordance with the method 
of Referential Example 1 of JP-B 40-6347 was treated as in 
Example 106 to give the oxalate (34 mg) of the title compound 
as a white powder (yield: 1.7%) . 
m.p. (oxalate) : 179 - 181°C. 
1 H - NMR (400 MHz, DMS0-d 6 ): 

5{ppm) 1 . 72 - 1 . 86 (4H, m) , 2.79(2H, t, J-8Hz) , 2 . 8 6 - 2 . 97 ( 2H , 
m) , 3 . 04 - 3 . 18 <2H, m) , 3.29(2H, t, J=8Hz), 3 . 4 0 - 3 . 5 8 ( 4H , m) , 
3.64<3H, s) f 3.69(3H, s), 4 . 0 5 - 4 . 17 ( 1H , m) , 6.25(1H, d, J=8Hz), 
6.69{1H, d, J=8Hz) ( 7 . 13 - 7 . 18 (2H , m) , 7 . 2 8 - 7 . 3 2 ( 2H , m) . 
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FAB - Mas s : 385 (MH+ ) . 



RxamplP 109: Synthesis of 1-[1-f4- 



f 1 nnrnphfinpfhyl lpipp-ririin-4-yll - 6- ni t-.rni ndol inp 




1 - (Piperidin - 4 -yl ) - 6 - ni troindol ine (3.5 g) and 4- 
fluorophenethyl bromide (4.1 g) were treated as in Example 2 
to give the title compound (5.1 g) as a pale yel low powder (yield: 
81%) . 

1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.71-2 .89 (4H, m) , 2 . 09 - 2 . 2 0 ( 2H , m) , 2 . 55 - 2 . 6 6 (2H , 
m) , 2 .76-2 .83 (2H, m) , 3.03(2H, t, J=8Hz), 3 . 1 0 - 3 . 1 9 ( 2H , m) , 
3 . 39-3 .49 (1H, m) , 3 . 56 (2H, t, J-8Hz) , 6.95-7.00(2H ( m) , 7 . 09 (1H, 
a, J=8Hz), 7.10(1H, s), 7 .12-7 .21 <2H, m) , 7.50{1H, d r J=8Hz) . 
Kvampl p 110? Rynthpfii of 1 - f 1 - ( 4 - 

f \ nornphpnpfhyl ) pi pf>T--i rH n-4-yl] - - ami nni nrinl inf* 



A mixture of 1 -[ 1 -( 4 - f luorophene thyl ) piperidin - 4 - yl ] - 
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6 -nitroindoline (5.1 g) , powdery iron (5.0 g) , ammonium 
chloride (10 g) , water (20 ml) and ethanol (100 ml) was stirred 
at 60°C for 4 hr. Next, the reaction solution was filtered and 
the filtrate was concentrated under reduced pressure. Then a 
5 N aqueous solution of sodium hydroxide and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the resulting 
residue was purified by silica gel column chromatography 
(methylene chloride/ethanol system) to give the title compound 
(3.4 g) as a brown powder (yield: 73%). 

m.p.: 104 - 106°C. 

*H - NMR (400 MHz, CDC1 3 ) : 

5<ppm) 1.69-1.88 (4H, m) , 2 . 05 - 2 . 13 ( 2H , m) , 2 . 5 3 - 2 . 6 0 ( 2H , 
m) , 2.71-2.8K2H, m) , 2.83(2H, t, J=8Hz), 3 . 09 - 3 . 13 (2H, m) , 
3.29-3.35 (1H, m) , 3.36<2H, t, J=8Hz), 3.50(2H, br-s), 5.82(1H / 
s), 5.98(1H, d, J=8Hz) , 6.81<1H, d, J=8Hz), 6 . 9 1 - 7 . 0 0 { 2H , m) , 
7 .12-7 .20 (2H, m) . 
FAB - Mas s : 340 (MH+) . 

Exampl p 111 : SynthpRi's nf 1 - [1 - (4 - 

f 1 nnrnphpnpthyl ) pi ppri Hi n - 4 -yl ] - fi -m p Miyl aminnindnl ine 
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Ethyl chlorocarbonate (100 mg) was added dropwise at room 
temperature into a solution of 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] -6-aminoindoline (0.3 g) and triethylamine 
(100 mg) in methylene chloride (5 ml). Then the resultant 
mixture was stirred for 30 min and concentrated under reduced 
pressure. The resulting residue was partitioned between water 
and ethyl acetate . The organic layer was washed with brine , 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was added to a suspension of 
lithium aluminum hydride (67 mg ) in tetrahydrof uran ( 5 ml ) and 
heated under reflux for 1 hr. Under ice cooling, water (0.14 
ml), a 5 N aqueous solution (0.42 ml) of sodium hydroxide and 
further water (0.14 ml) were carefully added dropwise into the 
reaction solution followed by vigorous stirring. The 
resulting precipitate was filtered off and the filtrate was 
concentrated under reduced pressure. Next, the obtained 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner. Thus the 
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hydrochloride (220 mg) of the title compound was obtained as 
a brown hygroscopic amorphous solid (yield: 64%). 
1 H-NMR (400 MHz , DMSO-d 6 ): 

8(ppm) 1.81-1.90(2H, m) , 1 . 99-2 . 13 ( 2H, m) , 2.82(3H, s), 
2.90(2H, t, J=8Hz) , 3 . 00- 3 . 12 ( 4H , m) , 3 . 20 - 3 . 33 ( 2H , m ) , 3.41(2H, 
t, J=8Hz), 3.59-3.69(2H, m) , 3 . 80- 3 . 90 ( 1H , m) , 6 . 56 - 6 . 62 ( 2H , 
m) , 7.09(1H, d, J = 8Hz), 7 . 12 - 7 . 20 ( 2H , m) , 7 . 29 - 7 . 35 ( 2H , m) . 
FAB -Mass : 354 (MH+ ) . 

Exam ple 112: Synthesis of l-ri-(4- 

f luorophenethyl ) piperidin - 4 -yl 1 - 6 - ethvlaminoindoline 



A mixture of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4 -yl ] - 
6-aminoindoline (0.3 g) , pyridine (5 ml) and acetic anhydride 
(3 ml) was stirred at room temperature for 30 min. After 
concentrating the resultant mixture under reduced pressure, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was added to a suspension of lithium 
aluminum hydride (127 mg) in tetrahydrof uran (5 ml) and heated 
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under reflux for 1 hr . Under ice cooling, water (0.14 ml), a 
5 N aqueous solution (0.42 ml) of sodium hydroxide and further 
water (0.14 ml) were carefully added dropwise into the reaction 
solution followed by vigorous stirring. The resulting 
precipitate was filtered off and the filtrate was concentrated 
under reduced pressure. Next, the resulting residue was 
purified by NH - silica gel column chromatography (hexane/ethyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner. Thus the hydrochloride (210 mg) of the 
title compound was obtained as a pale brown hygroscopic 
amorphous solid (yield: 59%). 
1 H - NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1.2 0 (3H, t, J=7Hz) , 1 . 82 - 1 . 91 <2H, m) , 2.01-2.10(2H, 
m) , 2.89(2H, t, J«8Hz), 3 . 00 - 3 . 09 ( 4H , m) , 3 . 2 1 - 3 . 3 2 ( 4H , m) , 
3 . 3 9 (2H, t, J=8Hz) , 3 . 6 0 - 3 . 72 ( 3H , m) , 6 . 55 - 6 . 6 2 ( 2H , m) , 7 . 09 (1H, 
d, J=8Hz) , 7.10-7 .21 <2H, m) , 7 . 28 -7 . 33 <2H, m) . 
FAB - Mass : 368 (MH+) . 

Fvampl <=> m ■ flyn 1- h pfiis of 1 - I" 1 - ( 4 - 

f 1 unrnphpnpfhyl >p-jpPiHrHn-4-y'l ] - fi-i snprnnvl aminnindnl Arte. 
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1- [1- ( 4 - Fluorophenethyl ) piperidin - 4 - yl ] -6- 
aminoindoline {0.3 g) , acetone (0.075 g) , acetic acid (0.23 g) 
and tr iacetoxylated sodium borohydride (0.36 g) were treated 
as in Example 101 to give the hydrochloride (240 mg) of the title 
compound as a pale brown, hygroscopic and amorphous solid 
(yield: 65%) . 

l H-NMR (4 00 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 23 (6H, d, J = 7Hz) , 1.80-1.91 (2H, m), 2 . 0 2 - 2~. 2 0 ( 2 H , 
m) , 2.9M2H, t, J-8H2) , 3 . 0 0 - 3 . 13 { 4H , m) , 3 . 2 0 - 3 . 29 ( 2H , m) , 
3 . 4 0 (2H, t, J=8Hz) , 3.60-3.71(4H, m), 6.61-6.69(2H, m), 7 . 09 (1H, 
d, J=8Hz) , 7 . 11-7 . 20 (2H, m) , 7 . 3 1 - 7 . 3 9 ( 2H , m) . 
FAB-Mass: 382 (MH+) . 

Kvampl <=> 114; fiyn 1- h <=> f: i' a of 1 - [ 1 - ( 4 - 

f 1 nn-rophfrifat-hyl lpipgT-irHn-4-yl] - - dimpfhyl ami nni ndnl inp 



6 -Dimethylaminoindoline (0.6 g) , l-(4- 
f luorophenethyl -4 -piperidone (0.98 g), acetic acid (1.1 g) and 
triacetoxylated sodium borohydride (1.2 g) were treated as in 
Example 101 to give the hydrochloride (0.77 g) of the title 
compound as a white powder (yield: 52%) . 
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m.p. (hydrochloride) : 205 - 208°C. 
X H-NMR (4 00 MHz , DMS0-d 6 ) : 

5(ppm) 1 . 81 - 2 . 03 (4H, m) , 2.71(2H, t , J= 8Hz ) » 2 . 8 0 ( 6H , s), 
2 . 99-3 .13 (4H, m) , 3 . 2 0 - 3 . 3 1 <4H, m) , 3 . 5 3 - 3 . 6 7 ( 2H , m) , 3.70- 
3 . 80 (1H, m) , 5.89-5.99(2H, m) , 6 . 80 (1H, d, J=8Hz) , 7.11-7.19(2H, 
m) , 7.29-7.36 (2H, m) . 
FAB - Mass : 367 (MH+) . 

F.xflinp] fi IIS- Synt-.hfi.cn* b of 1 - [1 - (4 - 

f 1 nornph prtfi t-hyl )pipp>T"id'in-4-y11 - fi - a r.f* ta . mj . dn jndo . l i.ne 



1- [1- (4 - Fluorophenethyl ) piperidin-4 -yl] -6- 
aminoindoline (1.0 g) and acetic anhydride (1 ml) were treated 
as in Example 133 to give the title compound (450 mg) as a pale 
yellow powder (yield: 41%) . 
m.p. : 148 - 150°C. 
*H-NMR (4 0 0 MHz, CDC1 3 ) : 

5(ppm) 1 . 80-1 . 91 (4H, m) , 2.15{3H, s), 2 . 2 0 - 2 . 3 5 ( 2H , m) , 
2 . 62 -2 . 75 (2H, m) , 2 . 8 1 - 2 . 97 ( 2H , m) , 2.90(2H / t, J=8Hz), 
3.13-3.29(2H, m) , 3.39-3.48<lH, m), 3 .42 (2H, t, J=8Hz) , 6 . 4 4 (1H, 
d, J=8Hz) , 6 . 93 -7 . 01 (4H, m) , 7 .16-7 .20 ( 3 H , m) . 
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FAB - Mas s : 382 (MH+) . 

Rvamplp 116: fiynthpRis nf 1 - [ 1 - ( 4 - f 1 nnrnph en p thy 1 ) - 
p-jpg-rirHn-4-yl ] . - mpl-hflnpsul f onyl ami nni ndol i np 




Methanesulf onyl chloride (0.4 g) was added dropwise at 
0°C into a mixture of 1 - [ 1 - ( 4 - f luorophene thyl ) piperidin - 4 - 
yl] - 6 -aminoindoline (0.3 g) , 4 - dimethylaminopyridine (0.1 g) 
and pyridine (10 ml) followed by stirring for 2 hr . Then water 
and ethyl acetate were added to the reaction solution and the 
layers were separated. The organic layer was washed with water 
and brine and dried over anhydrous magnesium sulfate. The 
residue was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner. Thus the 
hydrochloride (160 mg) of the title compound was obtained as 
a pale yellow hygroscopic amorphous solid (yield: 40%). 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 80 -2 . 03 (4H, m) , 2.85(2H, t, J=8Hz), 2.89(3H, s), 
2 . 99 - 3 . 17 <4H, m) , 3 . 2 0 - 3 . 4 3 ( 5H , m) , 3 . 5 8 - 3 . 6 9 ( 2H , m) , 6.37- 
6.40(2H, m), 6.94(1H, d, J = 8Hz) , 7.15-7.20(2H, m) , 7.30-7.34(2H, 



m) , 9.33 (1H, s) . 
FAB - Mas s : 418(MH+). 

Rysmpl p 117: .qynfhpRifi of 1 - [ 1 - ( 4 - f 1 u o r oph pn p thy 1 ) - 
p-j pprirHn-4-yll - fi-Pt-hanpsnl f onyl ami no i ndol inp 




1- [1- (4 - Fluorophenethyl) piperidin - 4 -yl] -6- 
aminoindoline (0.4 g) and ethanesul f onyl chloride (0.61 g) were 
treated as in Example 116 to give the hydrochloride (160 mg) 
of the title compound as a brown hygroscopic amorphous solid 
(yield: 29%) . 

1 H - NMR (400 MHz, DMSO-d 6 ): 

o(ppm) 1.16 (3H, t, J=7Hz) , 1 . 81 - 1 . 89 ( 2H, m) , 1 . 94 - 2 . 05 ( 2H, 
m) , 2.82<2H, t, J~8Hz), 2.98(2H, q, J«7Hz), 2 . 99 -3 . 16 (4H ( m) , 
3.20-3.29 <2H, m) , 3.31(2H, t, J«8Hz), 3 . 3 5 - 3 . 44 ( 1H , m) , 
3.55-3 . 68 <2H, m) , 6 . 3 7 - 6 . 3 9 ( 2H , m) , 6.93(1H, d, J«8Hz), 
7 . 13 -7 . 19 (2H, m) , 7 . 2 9 - 7 . 3 3 ( 2H , m) , 9.42(1H, s). 
FAB - Mas s : 432 (MH+). 

Ryampl p 11 ft- fiyn fh ps i k of 1 - \ 1 - (A - f 1 n nrnphprt P th vl ) - 
pipprirHn-4-yll - f> - prnpflnPRiil fnnyl aminninrlnl iriR 
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1- [1- {4 - Fluorophenethyl) piperidin- 4 -yl] -6- 
aminoindoline (0.4 g) and propanesul f onyl chloride (0.67 g) 
were treated as in Example 116 to give the hydrochloride (210 
mg) of the title compound as a white powder (yield: 37%) . 
m.p. (hydrochloride) : 166 - 169°C. 
'H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 0.9K3H, t, J=7Hz) , 1.65(2H, sextet, J=7Hz), 
1 . 82 -2 . 04 (4H, m) , 2.84(2H, t, J=8Hz), 2.94(2H, q, J=7Hz), 
3 . 00 -3 . 16 <4H, m) , 3 . 22 - 3 . 4 3 ( 5H , m) , 3 . 59 - 3 . 68 (2H, m) , 6.38- 
6 .40 {2H, m) , 6 . 91 (1H, d, J = 8Hz) , 7 . 11 - 7 . 2 0 ( 2H , m) , 7 . 30 -7 . 38 (2H, 
m) , 9.41 (1H, s) . 
FAB -Mass : 446 (MH+) . 

Kyampl 1 1 Q • fiyn 1-hf>Pt i R nf 1 ■ [1 - f /t - f 1 nnrnph pnpt-hyl ) - 
pipg-ri din -4 -yl ] - 6- f 4 - f 1 nnrnhpn 7. en ppml f on vl amino) i ndol infi 
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6 - ( 4 - Fluorobenzenesul f onylamino) indoline (0.23 g) , 1- 
(4 - f luorophenethyl) - 4 -piperidone (0.33 g), acetic acid (0.36 
g) and triacetoxylated sodium borohydride (0.42 g) were treated 
as in Example 101 to give the hydrochloride (0.29 g) of the title 
compound as a white powder (yield: 68%) . 
m.p. (hydrochloride): 140 - 143°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 69-1.73 (2H, m) , 1 . 83 - 1 . 99 ( 2H , m) , 2.75(-2H, t, 
J=8Hz) , 3 . 01-3 .19 (4H, m) , 3 . 20 - 3 . 31 <4H # m) , 3 . 5 1 - 3 . 6 3 ( 3H , m) , 
6.12(1H, d, J - 8Hz ) , 6.28(1H, s), 6.81(1H, d, J=8Hz) # 7.13- 
7.2K2H, m) , 7 . 30-7 .41 (4H, m) , 7 . 74 - 7 . 7 9 ( 2H , m) . 
FAB -Mas s : 498 (MH+) . 

Flvampl ^ 1 2D • R ynfhftsis of 1 - [1 - f & - f 1 nnrophengthyl ) - 
p-ippri din-4-yl 1 - - fW-iripfbylmpt-hanpRiil f onyl ami no) indnl ihp 



1- [1- (4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
methylaminoindoline (150 mg) and methanesulf onyl chloride (54 
mg) were treated as in Example 116 to give the hydrochloride 
(100 mg) of the title compound as white prisms (yield: 55%) . 
m.p. (hydrochloride): 136 - 139°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 
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5(ppm) 1 .82 -1 .89 <2H, m) , 1.98-2.10 (2H, m) , 2.83-2.90 (2H, 
m) , 2.90OH, s) , 3 . 01-3 . 14 (4H, m) , 3.17(3H, s), 3 . 2 0 - 3 . 2 8 ( 2H , 
m) , 3 . 32 - 3 . 40 (2H, m) , 3 . 5 8 - 3 . 7 6 ( 3 H , m) , 6 . 54 - 6 . 5 9 ( 2H , m) , 
7.0M1H, d, J=8Hz) , 7 . 14 -7 . 19 (2H, m) , 7.30-7.34 (2H, m) . 
FAB - Mas s : 432 (MH+) . 

F.xampl e 121: Rynrhesi s nf 1 - [1 - f 4 - 

f 1 nnrophPTiPthyl 1 p i p f>T -i rH n - 4 - yl 1 - fi - hyr\ i-oy yp thnxv i ndol inp 



60% sodium hydride (0.11 g) was added to a solution of 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] - 6 - hydroxyindoline 
(0.8 g) in dimethyl formamide (30 ml) and the resultant mixture 
was stirred at 50°C. After 10 min, ( t -butyl) dimethyl - 
siloxyethyl bromide (0.67 g) was added to the reaction solution 
followed by stirring for additional 2 hr . Then the mixture was 
concentrated under reduced pressure, diluted with a 2 N aqueous 
solution of sodium hydroxide and ethyl acetate and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (methylene chloride/ethanol system) . To the 




residue were added a 1 M solution (2 . 4 ml) of te trabu tylammonium 
fluoride in te trahydrof uran and te trahydrof uran (20 ml) and the 
resultant mixture was stirred at room temperature for 3 hr . 
Next, the mixture was diluted with a 2 N aqueous solution of 
sodium hydroxide and ethyl acetate and the layers were separated. 
The organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography 
(methylene chloride/ethanol system) followed by conversion 
into a hydrochloride in a conventional manner to give the 
hydrochloride (300 mg) of the title compound as a white powder 
(yield: 25%) . 

m.p. (hydrochloride) : 235 - 238°C. 
1 H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1. 84 -1 . 9 9 <2H, m) , 2 .79 (2H, t, J=8Hz) , 2 . 97 - 3 . 14 ( 4H , 
m) , 3.22.-3.34 (4H, m) , 3 . 6 0 - 3 . 77 (5H , m) , 3.88(2H, t, J~5Hz) , 
4.79(1H, br-s), 6.09(1H, d, J=8Hz) , 6.12(1H, s) , 6.88(1H, d, 
J = 8Hz) , 7 .12-7.20 (2H, m) , 7 . 3 0 - 7 . 3 8 ( 2H , m) . 
FAB - Mass : 385 (MH+) . 

F.yampl 1 Ryntlipp^ of 1 • T1 - f 4 - f 1 nnronhftnpthvl I - 

pippr-irH-n-4-yl 1 - -mpthanpsnl fonyl nvyi nHnl t rm 
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A solution of 1- [1- (4 - f luorophenethyl) piperidin-4 - 
yl] - 6 -methoxyindoline (1.0 g) in cone . hydrogen bromide (20 ml) 
was heated at 100°C for 2 hr . Next, the mixture was basified 
with a cone, aqueous solution of sodium hydroxide and extracted 
4= with ethyl acetate. The organic layer was washed with brine, 

dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The residue was dissolved in pyridine (10 
ml) and me thanesulf onyl chloride (0.46 g) was added dropwise 
thereinto under ice cooling. After stirring overnight, the 
resultant mixture was concentrated under reduced pressure, 
diluted with a 2 N aqueous solution of sodium hydroxide and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Then the residue was 
purified by NH- silica gel column chromatography (ethyl 
acetate/hexane system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (300 mg) of the title compound as a pale brown 
powder (yield: 15%) . 
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m.p. (hydrochloride): 220 - 223°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5{ppm) 1 . 83 -1 . 92 (2H, m) , 1 . 9 4 - 2 . 0 6 ( 2H , m) , 2.90(2H, t , 
J=8Hz) / 3 . 00 -3 . 14 (4H, m) , 3 . 21 - 3 . 2 8 ( 2H, m) , 3.30<3H, s), 
3 .34 -3 .44 (2H, m) , 3 . 5 9 - 3 . 6 6 ( 2H , m) , 3 . 6 8 - 3 . 7 8 ( 1H , m) , 6.46- 
6 .48 (2H, m) , 7 . 04 (1H, d, J=8Hz) , 7.15-7.19(2H, m), 7.30-7.34(2H, 
m) . 

la 

FAB - Mass : 419(MH+). 

^y^piP 12^- Synthesi r nf 1 - M - f 4 - 

f 1 nnrnphPTiPthyl ) pi ppri Hi n - 4 -yl | - 7 - hyd rnxy p t.hnx yi ndol ine 



A solution of 1- [1 - (4 - f luorophenethyl) piperidin-4 - 
yl] - 7 -methoxyindoline (0.3 g) in cone, hydrogen bromide (6 ml) 
was heated at 100°C for 2 hr . Then the solution was basified 
with a cone, aqueous solution of sodium hydroxide and extracted 
with ethyl acetate. The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. The resulting residue was dissolved in 
dimethylf ormamide (10 ml) and 60% sodium hydride (32 mg) was 
added thereto followed by stirring at 50°C. After 30 min, 
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( t -butyl ) dimethylsiloxyethyl bromide (0.19 g) was added to the 
reaction solution and the resultant mixture was stirred for 
additional 30 min. Af ter concentrating under reduced pressure , 
it was diluted with a 2 N aqueous solution of sodium hydroxide 
and ethyl acetate and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (ethyl 
acetate/methanol system) . To the residue were added a 1 M 
solution (0.45 ml) of te trabu tylammonium fluoride in 
tetrahydrof uran and te trahydrof uran (10 ml) and the resultant 
mixture was stirred at room temperature overnight. Then it was 
diluted with a 2 N aqueous solution of sodium hydroxide and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/methanol 
system) followed by conversion into a hydrochloride in a 
conventional manner to give the hydrochloride (80 mg) of the 
title compound as a white, hygroscopic and amorphous solid 
(yield: 25%) . 

1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 79 - 1 . 86 (2H, m) , 1 . 9 5 - 2 . 0 7 ( 2 H , m) , 2.9K2H, t, 
J=8Hz) , 2.95-3.07 (4H, m) , 3 . 2 0 - 3 . 2 7 ( 2H , m) , 3 . 3 0 - 3 . 4 1 ( 2H , m) , 



3 . 56 - 3 . 63 (2H, m) , 3.74(2H, t, J=5Hz), 3.96(2H, t, J=5Hz), 

4 .38-4 .47 (1H, m) , 6.69-6.80 (3H, m) , 7. 11-7. 21 (2H, m) , 7.29- 
7 . 35 (2H, m) . 

FAB - Mas s : 385 (MH+) . 

Fy^mpl e> 124: .Synthesis of 1 - [ 1 - f 4 - 

f 1 nnrnphfiTiPthyl )pipf=>rifiin-4-y1] - f> - ryanoi nriol inp 



Trif luoromethanesulf onic anhydride (0.72 ml) was added 
dropwise at -78°C into a solution of 1- [1- (4-fluoro- 
phenethyl) piperidin- 4 -yl] - 6 ■ hydroxyiminome thyl indol ine (1.5 
g) and triethylamine (1.2 ml) in methylene chloride (1 1) and 
the resultant mixture was warmed to room temperature. Next, 
a saturated aqueous solution of sodium bicarbonate and 
chloroform were added thereto and the layers were separated. 
The organic layer was dried over anhydrous magnesium sulfate 
and the residue was purified by NH - silica gel column 
chromatography (hexane/ethyl acetate system) to give the title 
compound (1.0 g) as a white powder (yield: 67%) . 

A portion of these crystals were converted into a 
hydrochloride in a conventional manner to give the 
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hydrochloride of the title compound as white powdery crystals, 
m.p. (hydrochloride): 230°C (decomp.). 
*H - NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.82-1.9K2H, m) , 1 . 9 5 - 2 . 0 9 { 2H , m) , 2.98(2H, t, 
J=8Hz) , 3.00-3.13UH, m) , 3.21-3.30(2H, m) , 3 . 41 (2H, t, J=8Hz) , 
3 . 59-3 . 68 (2H, m) , 3 . 74 - 3 . 83 < 1H , m) , 6.90UH, s), 6.96(1H, d, 
j=8Hz) , 7 . 11-7 . 20 (3H, m) , 7 . 3 0 - 7 . 3 9 ( 2H , m) , 10.5M1H, br-s). 
FAB-Mass: 350 (MH+). 

Flxamplp 125: .gynthpsis nf 1 - M - ( 4 - 

f 1 unrnphpnpthyl ^ pi ppri di n - 4 -yl 1 - 6 - carbamoyl i ridol i ne 



A solution of 1- [1- (4-fluorophenethyl)piperidin-4- 
yl] -6-cyanoindoline (1.0 g) in cone, sulfuric acid (1 1) was 
heated at 50°C for 2 hr. After diluting with ice water, the 
reaction solution was basified with a cone, aqueous solution 
of sodium hydroxide. Then ethyl acetate was added thereto and 
the layers were separated. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure to give the title compound (0.81 g) as 
a white powder (yield: 77%) . 
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A portion of these crystals were converted into a 
hydrochloride in a conventional manner, to give the 
hydrochloride of the title compound as a white powder, 
m.p. (hydrochloride) : 160 - 162°C. 
'H-NMR {400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 87-1 . 95 (2H, m) , 1.99-2.13 (2H, m) , 2.94(2H, t, 
J=8Hz) , 3.04-3.17(4H, m) , 3.24-3.31(2H, m) , 3 . 38 <2H, t, J=8Hz), 
3 . 60-3 . 68 (2H, m) , 3 . 73 - 3 . 83 ( 1H , m) , 7.01(1H, s), 7.07-UH, d, 
3) J=8Hz) , 7 . 12 (1H, d, J = 8Hz) , 7. 16-7 .21 (3H ( m) , 7.32-7.36(2H, m) , 

SI 

4" 7.79 (1H, br-s) . 

m 

FAB -Mass : 368 (MH+). 

Lf - 

^ KY3Tnp1 ^ 1 2 : fiynfhPRis of 1 - ri - f 4 - f 1 norophenet.hyl ) - 

3 

in pi peri din -4 -yl ] -6- (1 - pyrrol yl ca rhnnyl ) indoline 

O 



ry 




A mixture of 1 - [1 - (4 - f luorophenethyl ) piperidin - 4 -yl] - 
6 -carbamoylindoline (0.3 g) , 1 , 4 - dichloro - 1 , 4 - 
dimethoxybutane (0.7 g) , Amberlyst A-21 (0.5 g) and 
acetonitrile (10 ml) was heated at 60°C for 10 hr . After 
filtering, the reaction solution was basified with a saturated 
aqueous solution of sodium bicarbonate and then ethyl acetate 
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was added thereto and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography {hexane/e thyl 
acetate system) followed by conversion into an oxalate in a 
conventional manner to give the oxalate (0.13 g) of the title 
compound as a pale yellow powder (yield: 31%) . 
m.p. (oxalate): 169 - 171°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.83-1.94 (4H, m) , 2 . 9 0 - 2 . 9 7 ( 4H , m) , 3.02(2H, t, 
J=8Hz) ( 3 . 08-3 .19 (2H, m) , 3 . 4 1 - 3 . 5 5 { 4H , m) , 3 . 7 2 - 3 . 8 3 ( 1H , m) , 
6 . 37 (2H, s), 6 . 80 (1H, s) , 6 . 89 (1H, d, J=8Hz) , 7 . 14 - 7 . 2 1 ( 3H , m) , 
7.28-7.34 (4H, m) . 
FAB -Mass : 418 (MH+) . 

Fvampl 1 27 * fiynhhpfiis nf 1-[1-(4- 

f 1 TinrophpnPthyl ) pi ppri rH n - A - yl 1 >fi- arpty1 indol ine 




A 2.5 M solution (1.5 ml) of n - butyl 1 i thium in hexane was 
added dropwise at -78°C into a solution (30 ml) of l-[l-(4- 
f luorophenethyl) piperidin- 4 -yl] - 6 - bromoindoline (1.0 g) in 
tetrahydrof uran over 5 min . After 10 min, dime thylacetamide 
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(0.34 ml) was added thereto and the resultant mixture was warmed 
to room temperature. Next, a saturated aqueous solution of 
ammonium chloride and ethyl acetate were added thereto to and 
the layers were separated. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was purified by NH-silica 
gel column chromatography (hexane/e thyl acetate system) to give 
the title compound (250 mg) as a yellow powder (yield:- 27%) . 

m.p. : 90 - 92°C. 

1 H ~ NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.71-1.86 (4H, m) , 2 . 12 - 2 . 22 (2H, m) , 2.56(3H, s), 
2 . 57 -2 . 64 (2H, m) , 2 . 7 7 - 2 . 8 4 ( 2H , m) , 2.99(2H, t, J=8Hz), 
3 . 07 -3 . 16 (2H, m) , 3 . 4 2 - 3 . 5 6 ( 1H , m) , 3.46(2H, t, J=8Hz), 
6.94-6.99(3H, m) , 7.08(1H, d, J=8Hz), 7 . 14 -7 . 23 <3H, m) . 
FAB -Mass : 367 (MH+) . 

Rxampl p 12ft- fiynthp fii s nf 1 - f 1 - ( 4 - 

f 1 nnrnphpriPl-hyl 1 pi p^-ri riin-4-yl ] - fi -mp t-hanpsiil f onyl inrinl 1 np. 



A 2.5 M solution (0.6 ml) of n - butyl 1 i thium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4- 
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f luorophenethyl ) piperidin - 4 -yl ] - 6 - bromoindol ine (470 mg) in 
tetrahydrof uran (20 ml) over 10 min. After 10 min, a saturated 
solution of sulfur dioxide in tetrahydrof uran (50 ml) was added 
thereto and the resultant mixture was warmed to room temperature . 
After concentrating the reaction solution under reduced 
pressure, dimethyl formamide (10ml) and methyl iodide (100 mg) 
were added to the residue and the resultant mixture was stirred 
at room temperature overnight. Then the reaction solution was 
concentrated under reduced pressure, a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. 
The residue was puri f ied by NH -silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (20 mg) of the title compound as brown prisms 
(yield: 3 . 8%) . 

m.p. (hydrochloride): 228°C (decomp.) , 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 83-2 . 09 (4H, m) , 2 . 9 8 - 3 . 1 8 ( 6H , m) , 3.10(3H, s), 
3 . 20-3.31 (2H, m) , 3.44(2H, t, J=8Hz), 3 . 5 9 - 3 . 6 8 ( 2H , m) , 
3 . 80-3 . 93 (1H, m) , 6 . 91 (1H, s) , 7 . 0 6 (1H, d, J=8Hz) , 7 . 14 - 7 . 23 (3H , 
m) , 7.30-7.35 (2H, m) . 
FAB - Mas s : 403 { MH + ) . 



^1? 



CI 
Si 



Ryamplfi 129! .qynrhpsis of 1 - f 1 - ( 4 - f 1 n nrnph pn p thy 1 ) - 
pippridin-4-yl 1 _ fi - fh i nr^rhamnyl methyl i ndnl infi 



H 2 N 




A mixture of 1 - [ 1 - ( 4 - f luorophenethyl ) piperidin - 4 - yl ] - 
6 - carbamoylmethyl indoline (720 mg) , phosphorus pentasulf ide 
=p (250 mg) and pyridine (20 ml) was heated under reflux for 1 hr . 



Then the mixture was diluted with a 5 N aqueous solution of sodium 

Ul 

hydroxide and ethyl acetate- The organic layer was washed with 



brine and dried over anhydrous magnesium sulfate. The residue 
was purified by NH- silica gel column chromatography 
(hexane/ethyl acetate system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (17 0 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 21%) . 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.86-1.94 (2H, m) , 2 . 02 - 2 . 1 5 ( 2 H , m) , 2.86(2H, t, 
J- 8Hz ) , 3 . 03 -3 . 16 <4H, m) , 3 . 22 - 3 . 3 0 < 2H , m) , 3 . 33 (2H, t, J=8Hz) , 
3 . 60-3 .74 (3H, m) , 3.70(2H, s), 6.57(1H, d, J=8Hz), 6.6K1H, s), 
6.95(1H, d, J- 8H z ) , 7.16-7.2K2H, m) , 7.32-7.36(2H / m) , 9 . 26 <1H, 
br-s), 9.42(1H, br-s), 10.60(1H, br-s). 
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FAB - Mass : 398 (MH+). 

Rxampl p 1 ^ n - fiynl-hpsis of 1-f1-f4- 

f 1 iinrnphpnpl-hyl )pippririiri-4 -y1 1 - f> - formyl inrfnl inp 



OHC 




A 2.5 M solution (50 ml) of n -butyl 1 i thium in hexane was 
added dropwise at -78°C into a solution of l-[l-(4- 
f luorophenethyl)piperidin-4-yl] - 6 - bromoindoline (40 g) in 
tetrahydrofuran (1 1) over 10 min. After 10 min, 
dimethyl formamide (11.6 ml) was added thereto and the resultant 
mixture was warmed to room temperature. Next, a saturated 
aqueous solution of ammonium chloride (200 ml) and ethyl acetate 
(500 ml) were added thereto and the layers were separated. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure to 
give the crude title compound (37.5 g) . A portion of this crude 
product was purified by silica gel column chromatography (ethyl 
acetate/ethanol system) to give the title compound as a yellow 
powder . 

m.p. : 109 -111°C. 
l H-NMR (400 MHz , CDC1 3 ) : 



5(ppm) 1.78-1.80 (4H, m) , 2 . 1 0 - 2 . 2 9 ( 2H , m) , 2 . 5 9 - 2 . 6 8 ( 2H , 
m) , 2 .79 -2 . 90 (2H, m) , 3.03(2H, t , J=8H.z), 3 . 1 0 - 3 . 1 9 ( 2 H , m) , 
3 . 42 -3 . 53 <1H, m) , 3.50(2H, t, J=8Hz) , 6 . 82 (1H, s), 6.91-7.00<2H, 
m) , 7.09(1H, d, J = 8Hz) , 7 . 1 3 - 7 . 1 9 ( 3 H , m) , 9.85<1H, s). 
FAB - Ma s s : 353 (MH+) . 

Rxampl p 1^1- Rynthpfiis of 1 - M - ( 4 - f 1 nornnhenfithvl ) - 
p-jpg-rirHn-4-yll - fi - hyrlrny yi minnmpfhyl i ndnl inft 



A suspension of crude 1- [1- (4-f luorophenethyl) - 
piperidin-4 -yl] -6 -f ormyl indoline {35 g) , hydroxy 1 ammonium 
chloride (10.4 g) and anhydrous sodium acetate (12.3 g) in 
ethanol (400 ml) was stirred at room temperature for a day . Then 
the reaction solution was concentrated under reduced pressure, 
diluted with ethyl acetate (500 ml), an 8 N aqueous solution 
(30 ml) of sodium hydroxide and water (100 ml) and the layers 
were separated. The organic layer was washed with brine and 
dried over magnesium sulfate. After removing the solvent, the 
residue was dissolved in a hot toluene (100 ml) -isopropyl ether 
(100 ml) mixtures and allowed to cool at room temperature. The 
resulting crystals were collected by filtration and dried at 
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50°C to give the title compound (31 g) as a pale yellow powder 
(yield: 85%). 

m.p. : 152 - 154°C. 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.78-1.85(4H, m), 2 . 08- 2 . 20 ( 2H , m) , 2 . 56 - 2 . 64 ( 2H , 
m), 2.78-2.84(2H, m) , 2.92(2H, t, J=8Hz), 3 . 10 -3 . 19 ( 2H , m) , 
3.40-3. 50(1H, m) , 3.46(2H, t, J=8Hz), >6.69(1H, s), 6.70(1H, 
d, J=8Hz ) , 6.92-7.00(2H, m) , 7.03(1H, d, J = 8Hz), 7 . 15- 7 _20 ( 2H , 
m) # 8.06(1H, s). 
FAB -Mass : 368 (MH+) . 

Example 13 2: Synthesis of 1 - I" 1 - ( 4 - 

t luoro phenethyl ^ piper idin-4-vll - 6 -aminomethvlindoline 



Under ice cooling and stirring, 1- [ 1- ( 4-f luoro- 
phenethyl ) piperidin- 4 -yl ] - 6 -hydroxyiminomethylindoline ( 3 1 
g) was added in portions to a suspension of lithium aluminum 
hydride (8.0 g) in tetrahydrof uran (500 ml) and then the 
resultant mixture was heated under reflux for 3 hr. Under 
cooling with ice water, water (8 ml), a 5 N aqueous solution 
(24 ml) of sodium hydroxide and further water (8 ml) were 




F 



carefully added dropwise to the reaction solution followed by- 
vigorous stirring. The resulting precipitate was filtered off 
and the filtrate was concentrated under reduced pressure to give 
the crude title compound (about 30 g) . A portion of this crude 
product was purified by NH- silica gel column chromatography 
(ethyl acetate) and recrys tal lized from ethyl acetate- 
isopropyl ether mixtures to give the title compound as a pale 
yellow powder, 
m.p. : 83 - 85°C. 
*H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1 . 52 -2 . 02 (6H, m) , 2 . 1 0 - 2 . 2 0 ( 2H , m) , 2 . 5 6 - 2 . 6 3 ( 2H , 
m) , 2 . 78 -2 . 83 (2H, m) , 2.91(2H, t, J=8Hz), 3 . 10 - 3 . 18 (2H f m) , 
3.37-3.50UH, m) , 3 . 41 (2H, t, J=8Hz) , 3 . 69 (2H, s), 6 . 39 (1H, s), 
6.5M1H, d, J=8Hz), 6.93-7.0K3H, m) , 7 . 1 2 - 7 . 2 0 ( 2H , m) . 
FAB-Mass : 354 (MH+) . 

Kvamp iP Synt.hfiRlfi of 1 - f~l - (4 - 

f T nnrophPTiPfhyl ) pi p^-ri rHn-4-yl] - fi - arphanii HoTnP>1-h i ndol ine 



Under ice cooling, acetyl chloride (6.6 ml) was added 
dropwise into a solution of l-[l-(4- 

f luorophenethyl) piperidin-4 -yl] - 6 - aminomethylindoline (30 g) 
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obtained above and trie thylamine (9.4 g) in acetonitrile {500 
ml) and the resultant mixture was stirred at room temperature 
for 1 hr. After adding a 5 N aqueous solution (40 ml) of sodium 
hydroxide and water (500 ml) to the reaction solution, the 
resulting crystalline precipitates were collected by 
filtration, washed successively with water and ethyl acetate 
and then dried at 50°C overnight to give the crude title compound 
(22.8 g) . This crude product was recrys tall ized successively 
from ethyl acetate and ethanol to give the title compound (17.9 
g) as white needles (yield: 54%). 

m.p. : 160 - 162°C. 

*H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.78-1.86 {4H, m) , 2.0K3H, s) , 2 . 12 - 2 . 2 8 ( 2H , m) , 
2.58-2.72 (2H, m) , 2 . 7 6 - 2 . 89 ( ( 2H , m) , 2.93(2H, t, J=8Hz), 
3.08-3.26 <2H, m) , 3 . 3 5 - 3 . 4 6 ( 1H , m) , 3.42 (2H, t, J=8Hz) , 4.33 (2H, 
d, J = 6Hz), 5.69C1H, br-s), 6.34(1H, s) , 6.51(1H, d, J*=8Hz) , 
6.95-7.02 <3H, m) , 7 . 14 - 7 . 20 ( 2H , m) . 
FAB -Mass : 396 (MH+) . 

Ryampl f> 13 4: £ yn fbPRiR of ^ - \ ^ - ( 7. ~ 

flnnrnphPTiPfhyl ) pi pp-ri rHn-4-yll - fi -arPfaTni domethvT i ndol infi 
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1 - (Piperidin - 4 -yl ) - 6 - acetamidomethylindoline (250 mg) 
and 2 - f luorophenethyl bromide (220 mg) were treated as in 
Example 2 to give the title compound (190 mg) as a white-powder 
(yield: 52%) . 
m.p. : 160 - 161°C. 
X H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.51-1.68 (2H, m) , 1 . 81 - 1 . 92 (2H , m) , 2.00(3H, s), 

2 .20-2 .40 (2H, m) , 2 . 7 0 - 2 . 8 9 ( 4H , m) , 2.91<2H, t, J=8Hz), 

3 . 01-3 . 10 (2H, m) , 3 . 40 - 3 . 48 (3H, m) , 4 . 3 2 (2H, d, J=6Hz) , 6 .39 (1H, 
s) , 6.5K1H, d, J=8Hz) , 6.98-7 .10 <3H, m) , 7 . 18 - 7 . 3 0 ( 2H , m) . 
FAB -Mass : 396 (MH+). 

F.yampl e> ITS- .qynfhPfiis of 1 - T 1 - ( 3 - 

f 1 nnrnphpriPt-hyl ^p-ipPT-idin-4-yll -fi-arptami rinmpthyl i ndol i 




1 - (Piperidin-4 -yl) - 6 - acetamidomethylindoline (250 mg) 
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and 3 - f luorophene thyl bromide (220 mg) were treated as in 
Example 2 to give the title compound (210 mg) as white needles 
(yield: 58%) . 
m.p.: 161 - 162°C. 
*H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1 .51-1 . 68 (2H, m) , 1 . 8 0 - 1 . 89 ( 2H , m) , 2.00(3H, s), 
2.11-2.37 (4H, m) , 2 . 6 5 - 2 . 7 5 ( 2H , m) , 2.91(2H, t, J=8Hz), 
3 . 12-3 . 2 9 (2H, m) , 3 . 4 0 - 3 . 4 8 ( 3H , m) , 4 . 3 2 (2H, d, J=6Hz) , 6. 38 (1H, 
s) , 6.5K1H, d, J=8Hz) , 6 . 9 8 - 6 . 9 8 ( 2H , m) , 7 . 0 0 - 7 . 0 5 ( 2 H , m) , 
7.21-7.30 (1H, m) . 
FAB - Mas s : 396 (MH+). 

F.yampl p 136: .SynthfiRi r nf 1 - [1 - f 4 - 

f 1 uorophprtPthyl ^p J jpf>T--irHn-4-y'l ] - fi - hyd rnyyinp thy 1 indnl i ne 



A 2.5 M solution (100 ml) of n-butyllithium in hexane was 
added dropwise at -78°C into a solution (2 1) of l-[l-(4- 
f luorophenethyl) piperidin - 4 -yl ] - 6 - bromoindoline (80 g) in 
tetrahydrof uran over 15 min. After 10 min, dime thyl formamide 
(23 . 2 ml) was added thereto and the resultant mixture was warmed 
to room temperature. Next, a saturated aqueous solution of 




F 
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ammonium chloride (400 ml) and ethyl acetate (1 1) were added 
thereto and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. To the resulting reside 
were added ethanol {240 ml) and sodium borohydride (7.6 g) and 
the resultant mixture was stirred at room temperature for 1 hr . 
After adding ice water (480 ml) to the reaction solution, the 
resulting crystals were collected by filtration, washed with 
water and air-dried at 50°C over day and night to give the title 
compound {about 71 g) as a yellow powder. A portion of this 
crude product was purified by silica gel column chromatography 
(ethyl acetate/methanol system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride of the title compound as a pale purple powder, 
m.p. (hydrochloride): 190°C (decomp.) . 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.81-1.90 <2H, m) , 1 . 9 9 - 2 . 11 ( 2H , m) , 2 . 81 -2 . 90 (2H, 
m) , 3 .02-3 .13 (4H, m) , 3 . 2 0 - 3 . 2 9 ( 2H , m) , 3.3K2H, t, J=8Hz) , 
3.68-3.63(2H, m) , 3.70-3.80QH, m), 4.38 (2H, s), 6.30-6.37(2H, 
m) , 6.96(1H, d, J=8Hz) , 7 . 12 - 7 . 2 0 ( 2H , m) , 7 . 3 0 - 7 . 3 6 ( 2H , m) , 
10 . 60 (1H, br-s) . 
FAB-Mass: 355(MH+). 

FvampiP 137: Synth^si s of 1 - [1 - (4 - 

f 1 norophpnpthyl ) p i pp t- i d i n - A - yl 1 - fi - M - h v d rnx v e th vl ) i n dol infi 
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Sodium borohydride (0.03 g) was added to a solution (5 
ml) of 1- [1- (4-fluorophenethyl)piperidin-4-yl] -6- 
acetylindoline (0.17 g) in ethanol and the resultant mixture 
was stirred at room temperature overnight. Then ethyl acetate 
and water were added to the reaction solution and the layers 
were separated. The organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. Then the residue was 
purified by silica gel column chromatography (hexane/e thyl 
acetate system) to give the title compound (150 mg) as a 
colorless oil (yield: 89%) . 

To a solution of this oily substance in acetone, oxalic 
acid (37 mg) was added to give the oxalate (140 mg) of the title 
compound as a gray powder, 
m.p. (oxalate): 113 - 116°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.28(3H, d, J«6Hz) , 1 . 84 - 2 . 05 (4H , m) , 2.84(2H, t, 
J = 8Hz), 3 . 00 -3 . 35 (8H, m) , 3 . 5 5 - 3 . 6 8 ( 2H , m) , 3 . 7 0 - 3 . 8 0 ( 1H , m) , 
4.6K1H, q, J=6Hz) , 6 . 5 2 - 6 . 5 4 ( 2H , m) , 6.94(1H, d, J=8Hz), 
7.16-7.2K2H, m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) . 
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FAB - Mas s : 369 (MH+) - 

RvATnpl <=> 1 3 fi : SyTirhpRiR nf 1 - [ "I - (4 - f luoroph pn e rhy 1 ) - 
pippr-idin-4-yl 1 - 6 - (1 -hydrnyyprnpyl ) indnl i np 




A 3 M solution (1.4 ml) of ethylmagnesium in ether was 
added dropwise at -78°C into a solution of 1 - [1 - ( 4 - f luoro - 
phenethyl ) piperidin- 4 -yl] - 6 - f ormylindoline (1.0 g) in 
tetrahydrof uran (30 ml) and the resultant mixture was allowed 
to warm to room temperature. Then a saturated aqueous solution 
of ammonium chloride and ethyl acetate were added to the 
reaction solution and the layers were separated. The organic 
layer was washed with brine and dried over magnesium sulfate. 
After removing the solvent, the residue was purified by NH- 
silica gel column chromatography (hexane/ethyl acetate system) 
to give the title compound (710 mg) as a colorless oil (yield: 
66%) . 

To a solution of this oil (200 mg) in acetone, oxalic acid 
(47 mg) was added to give the oxalate (150 mg) of the title 
compound as a pale brown powder, 
m.p. (oxalate) : 106 - 108°C. 



1 H - NMR (400 MHz , DMSO-d s ) : 

5{ppm) 0 . 8 0 (3H, t , J = 7Hz) , 1.50-1.61<2H,m), 1.80-1.95(4H, 
m) , 2.85(2H, t, J=8Hz) , 2 . 9 5 - 3 . 2 5 { 6H , m) , 3.31(2H, t , J=8Hz), 
3 .51-3.62 (2H, m) , 3 . 6 6 - 3 . 7 8 ( 1H , m) , 4.32(1H, t , J = 6Hz), 
6 . 49-6 . 51 (2H, m) , 6.94(1H / d, J=8Hz) / 7 . 1 6 - 7 . 2 1 ( 2H , m) , 
7 . 31 -7 . 35 <2H, m) . 
FAB - Mass : 383 (MH+). 

F.Y^mpI p I^Q: Rynthpsis of 1 • f1 - (4 - f 1 unro nhfinRt.hvl ) • " 
p-i ppri riin-4-yl] - fi - ( 1 -hydrny y-1 -mpfhyl Pthyl )indnHnR 



1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] -6- 
bromoindoline (0.75 g) , a 2.5 M solution (1.1 ml) of n- 
butyllithium in hexane and acetone (0.16 g) were treated as in 
Example 130 to give the oxalate (250 mg) of the title compound 
as a pale yellow powder (yield: 35%) . 
m.p. (oxalate) : 179 - 182°C. 
1 H - NMR (400 MHz , DMS0-d 6 ) : 

5(ppm) 1.38(6H, s) , 1 . 8 1 - 1 . 9 0 < 4H , m) , 2.83(2H, t, J = 8Hz) , 

2 . 91-3 . 04 <4H, m) , 3 . 1 1 - 3 . 2 0 ( 2 H , m) , 3.30 (2H-, t, J = 8Hz), 

3 . 50 - 3 . 59 (2H, m) , 3 . 6 6 - 3 . 7 4 ( 1H , m) , 6 . 6 3 - 6 . 6 5 ( 2 H , m) , 6.92(1H, 
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d, J=8Hz), 7 .15-7 .20 (2H, m) , 7.31-7.35{2H, m) . 
FAB-Mass : 383 (MH+) . 

FlYampIp 140: fiynfhpfiifi of 1 - fl - f 4 - f 1 nnrophpripfhyl ) - 
pi pPT-irHn-4-y'll - 6 - M - hydrnxycy rl ohm fyl ) indnl inp 




1- [1- (4 - Fluorophenethyl ) piperidin- 4 -yl] -6- 
bromoindoline (0.5 g) , a 2.5 M solution (0.8 ml) of n- 
butyllithium in hexane and cyclobutanone (0 . 14 ml) were treated 
as in Example 130 to give the hydrochloride (150 mg) of the title 
compound as a white powder (yield: 29%) . 
m.p. (hydrochloride) : 172 - 175°C. 
1 ¥L - NMR (400 MHz , DMSO-d fi ) : 

5(ppm) 1.53-1.64 (1H, m) , 1 . 82 - 1 . 94 ( 3H, m) , 1 . 96 -2 . 09 <2H, 
m) , 2.16-2 .26 (2H, m) , 2 . 3 1 - 2 . 4 0 ( 2H , m) , 2.87(2H, t, J=8Hz) , 
3 .00-3 .44 (9H, m) , 3 . 6 0 - 3 . 7 0 ( 2H , m) , 6.64C1H, s) f 6.72(1H, d, 
J=8Hz), 6.99 (1H, d, J=8Hz) , 7 . 1 6 - 7 . 2 2 ( 2H , m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) . 
FAB - Mass : 395 (MH+) . 

Rvampl 141- Rynfhps is of 1 - M - f 4 - f 1 V oronh Pf l P f h yl ) - 
pippridin-4-yll - fi - M -hyHrn x v rvrlonprifvl ) infiol infi 
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1- [1- ( 4 - Fluorophenethyl ) piperidin - 4 - yl] -6- 
bromoindoline (0.5 g) , a 2.5 M solution (0.8 ml) of n- 
butyllithium in hexane and cyclopentanone (0.17 ml) were 
treated as in Example 130 to give the hydrochloride (240 mg) 
of the title compound as a white powder (yield: 45%). 
m.p. (hydrochloride) : 191 - 194°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 .64-2 . 00 (12H, m) , 2.8K2H, t, J=8Hz), 2.96- 
3.04<2H, m) , 3 . 0 6 - 3 . 1 6 ( 2H , m) , 3 . 2 0 - 3 . 31 ( 2H , m) , 3 . 34 - 3 . 7 8 ( 5H , 
m) , 6.59(1H, s) , 6.64(1H / d, J=8Hz), 6.90(1H, d, J=8Hz) , 
7 . 11-7 . 19 (2H, m) , 7 . 3 0 - 7 . 3 8 ( 2H , m) . 
FAB - Mass : 409 (MH+) . 

KyampIP 142- Synthpsifi of 1-f1-f4- 

f luorophfmer . hyl ) pi per i d i n - 4 -yl ] - fi - r . hl ornmel-hyl indnl ine 
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Cone, hydrochloric acid (280 ml) was added to 1-[1- 
( 4 - f luorophenethyl )piperidin-4-yl] -6- hydroxymethylindoline 
(about 70 g) and the resultant mixture was stirred at 80°C for 
a day. Under ice cooling, the reac tion solution was neutral i zed 
with a cone, aqueous solution of sodium hydroxide followed by 
addition of ethyl acetate (200 ml) . The resulting crystals were 
collected by filtration and dissolved in ethyl acetate (500 ml) 
and a 5 N aqueous solution (500 ml) of sodium hydroxide and the 
layers were separated . The organic layer was washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure to give the title compound (70 g) as a pale 
yellow powder (yield: 94%) . 
*H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.76-1.90 (4H, m) , 2 . 10 - 2 . 26 (2H, m) , 2 . 5 8 - 2 . 7 0 ( 2H , 
m) ; 2.78-2.90 <2H, m) , 2.94(2H, t, J=8Hz), 3 . 10 - 3 . 24 ( 2H , m) , 
3.36-3.5K1H, m) , 3 .43 (2H, t, J=8Hz) , 4 .53 (2H, s) , 6 .40 <1H, s) , 
6.60<1H, d, J=8Hz), 6.95-7.02 (3H, m) , 7 . 14 - 7 . 19 (2H , m) . 
Rvampl ^ 14 3; fiynthpsi R of 1 - f 1 - ( 4 - 

f 1 nornphpnPthyl ^pipgT-id-in-4-yl) - fi-fl nnrnmpfhyl i ndol inft 
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Diethylaminosulf atrif luoride (DAST, 160 mg) was added 
dropwise at -78°C into a solution of l-[l-(4- 
f luorophenethyl )piperidin-4-yl] - 6 - hydroxyme thyl indol ine 
(300 mg) in methylene chloride (10 ml) and the resultant mixture 
was stirred for 1 hr . Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added thereto and the 
layers were separated. The organic layer was dried over 
anhydrous magnesium sulfate and the obtained residue~was 
purified by NH- silica gel column chromatography (hexane/ethyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner to give the hydrochloride (100 mg) of the 
title compound as a white powder (yield: 30%) . 
m.p. (hydrochloride): 190°C (decomp.) . 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.84-1.93 (2H, m) , 2 . 01 - 2 . 14 ( 2H , m) , 2 . 87 - 2 . 95 { 2H , 
m) , 3 . 00-3 . 16 (4H, m) , 3 . 21 - 3 . 3 0 (4H , m) , 3.37(2H, t, J=8Hz) , 

3 .59- 3 .68 (2H, m) , 3 . 73 - 3 . 83 (1H, m) , 5.28<2H, d, J=22Hz) , 

6.60- 6.63 (2H, m) , 7.05(1H, d, J=8Hz) , 7 . 16 -7 . 21 (2H, m) , 
7.33-7.36<2H, m) , 10.70(1H, br-s). 

FAB-Mass : 357 (MH+) . 

Exampl e 144: Synthesis nf 1-Tl-f4- 

f 1 \mrnphpnpthy1 ) pi ppri di n - 4 -yl 1 - fi - fl - fl linrnPt hvl ) indnl ine 
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Diethylaminosulf atrif luoride (DAST, 220 mg) was added 
dro^wise at -78°C into a solution (20 ml) of l-.[l-(4- 
f luorophenethyl) piper idin- 4 -yl] - 6 - ( 1 - hydroxye thyl ) indoline 

(400 mg) in methylene chloride and the resultant mixture was 

J!" 

Zl stirred for 1 hr . Then a saturated aqueous solution of sodium 

bicarbonate and chloroform were added thereto and the layers 
were separated. The organic layer was dried over anhydrous 
magnesium sulfate and the resulting residue was purified by 
fU silica gel column chromatography (hexane/e thyl acetate system) 

o 

M followed by conversion into a hydrochloride in a conventional 

manner to give the hydrochloride (100 mg) of the title compound 
as a white hygroscopic amorphous solid (yield: 23%) . 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.55(3H, dd, J = 24, 6Hz), 1 . 82 - 1 . 92 (2H , m) , 
1.96-2.10 (2H, m) , 2 . 81 - 2 . 93 (2H , m) , 3 . 0 1 - 3 . 1 8 ( 4H , m) , 3.22- 
3.49C4H, m) , 3 . 5 9 - 3 . 6 9 ( 2H , m) , 3 . 7 1 - 3 . 8 5 ( 1H , m) , 5.57(1H, dq, 
J = 48, 6Hz), 6.54-6.61 (2H, m) , 6 . 9 8 - 7 . 0 4 ( 1H , m) , 7 . 18 - 7 . 21 ( 2H , 
m) , 7.32 -7.40 (2H f m) . 
FAB - Mas s : 371 (MH+) . 
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Fv^mpl *=> US: Syn rhpsifi of 1 - [1 - ( 4 - 

fl nomphpnpi-hyl Ipip^-r-irHn -A-ytl - 6 - ryflnnmfithvl i ndnl i ne 




NC 



Dimethyl sulfoxide (500 ml) and sodium cyanide (9.8 g) 

41 were added to 1 - [1 - (4 - f luorophene thyl ) piperidin-4 -yl] - 6 - 

ffl 

'J; chloromethylindoline (about 70 g) and the resultant mixture was 

stirred at 50°C for 2 hr. Next, ice water (500 ml) was added 
to the reaction solution followed by vigorously stirring. The 
resulting crystals were collected by filtration, washed with 
water and air-dried at 80°C to give the title compound (67 g) 
as a pale yellow powder (yield: 93%). 

A portion of this product was purified by silica gel column 
chromatography (ethyl acetate/hexane system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride of the title compound as a white powder, 
m.p. (hydrochloride): 211 - 214°C. 
X H -NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.83-1.9K2H, m) , 1 . 9 9 - 2 . 12 ( 2H , m) , 2.90(2H, t, 
J=8Hz) , 3 . 00-3 . 19 <4H, m), 3.21-3.32(2H, m) , 3.35(2H, t, J=8Hz) , 
3 . 60-3 . 80 (3H, m) , 3.90(2H, s), 6.49UH, s), 6.5M1H, d, J=8Hz), 
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7.0K1H, d, J=8Hz) , 7 . 13-7 . 21 <2H, m) , 7 . 3 0 - 7 . 4 0 ( 2H , m) . 
FAB - Mass : 364 (MH+). 

Fvampl p 14fi: .gynl-hpsiq of 1 - I" 1 - f 4 - 

f 1 nnmphpnPthyl )pip priHin-4 -yl 1 - fi - rflrhoxvmphhvl i ndnl inp 



1_ [i- (4 . Fluorophenethyl ) piperidin- 4 -yl] - 6 - 
cyanomethylindoline (about 67 g) was dissolved in water (134 
ml) and cone, sulfuric acid (134 ml) and the resultant solution 
was heated under reflux for 7 hr. Under ice cooling, the pH 
value of the reaction mixture was adjusted to 10 with a cone, 
aqueous solution of sodium hydroxide. Then ethyl acetate (3 00 
ml) was added thereto followed by vigorous stirring. After 
adjusting the pH value of the resultant mixture to about 6 with 
cone, hydrochloric acid, the resulting crystalline 
precipitates were collected by filtration, washed with water 
and air-dried at 50°C over day and night to give the title 
compound (58 g) as a white powder (yield: 76%). 

m.p . : 130 - 132°C . 

'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.53-1.73(4H,m), 2 . 7 0 - 2 . 9 0 ( 4H , m) , 3. 00-3. 53(1 2H, 




m) , 6.3K1H, s) f -6.39(lH, d, J = 8Hz), 6.90{1H, d, J=8Hz), 
7 . 04 -7 . 15 (2H, m) , 7 . 2 2 - 7 . 3 0 ( 2 H , m) . 
FAB -Mass : 383 { MH + ) . 

KvamplP 147: fiyn tbpsis of 1 - [ 1 - (4 - 

f 1 nnrophpnpt-hyl ) pi ppri ri i n - 4 -yl ] - fi - narbamnyl methyl indnl inp 



Crude 1- [1- ( 4 - f luorophenethyl ) piperidin - 4 - yl ] -6- 
cyanomethylindoline (230 mg) was dissolved in cone, sulfuric 
acid (5 ml) and the resultant solution was stirred overnight. 
The reaction solution was diluted with ice water and the pH value 
thereof was adjusted to 10 under ice cooling with a cone, aqueous 
solution of sodium hydroxide. After extracting the reaction 
solution with ethyl acetate, the organic layer was washed with 
brine , dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl acetate/ethanol system) followed 
by conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (200 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 76%). 
'H-NMR (400 MHz, DMS0-d 6 ) : 




F 



5(ppm) 1 . 83 - 1 . 92 (2H, m) , 2 . 0 2 - 2 . 17 ( 2H , m) , 2.86(2H, t, 
J=8Hz) , 3.00-3.16(4H, m) , 3.21-3.29(2H, m) , 3 . 34 (2H, t, J=8Hz) , 
3 . 60-4 . 10 <5H, m) , 6.43-6.51 (2H, m) , 6.81<1H, br-s), 6.95(1H, 
d, J=8Hz) , 1 . 16 -7 . 21 (2H, m) , 7 . 3 2 - 7 . 3 9 ( 3H , m) . 
FAB - Mass : 382 (MH+) . 

Fvamplp 14R; ,q y n f h p s i g of 1 - f 1 - ( 4 - f 1 u or oph pn r f hy 1 ) - 
p-i pp-ri rii n - 4 -yl 1 - f, - (m<*f hyl rarhamnyl mpthyl ) i ndnl inp 



Ethyl chlorocarbonate (87 mg) was added at -78°C to a 
mixture of 1 - [1 - (4 - f luorophenethyl ) piperidin - 4 -yl 3 - 6 - 
carboxymethylindoline (250 mg) , triethylamine (81 mg) , 
dime thy lformamide (6 ml) and tetrahydrof uran (8 ml) . After 
heating the resultant mixture to -30°C, a 2 N solution (0.4 ml) 
of methylamine in tetrahydrof uran was added thereto. The 
resultant mixture was further warmed to room temperature and 
stirred for additional 30 min. Ice water and ethyl acetate were 
added to the liquid reaction mixture and the layers were 
separated. The organic layer was washed successively with 
water, a saturated aqueous solution of sodium bicarbonate and 
brine, dried over anhydrous magnesium sulfate and concentrated 




under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl aceta te/ethanol system) followed 
by conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (120 mg) of the title compound as a white 
hygroscopic amorphous substance (yield: 45%). 
'H-NMR (400 MHz, DMSO-d 6 ) : 

6(ppm) 1 . 83 - 1 . 92 (2H, m) , 2 . 00 - 2 . 13 ( 2H, m) , 2.55(3H, d, 
J=4Hz) , 2.86(2H, t, J=8Hz), 2.99-3.16(4H, m) , 3.22-3.30 (-4H, m) , 
3 . 3 3 (2H, t, J=8Hz) , 3 . 6 0 - 3 . 7 6 ( 3H , m) , 6 . 4 5 - 6 . 5 0 ( 2H , m) , 6 . 94 (1H, 
d, J=8Hz), 7.16-7.22 (2H, m) , 7 . 3 2 - 7 . 4 0 ( 2H , m) , 7.84(1H, d, 
J~4Hz ) , 10.53(1H, br-s) . 
FAB - Mass : 396 (MH+) . 

Ryampl <=> 1 4 Q - Synthpfiis of 1 - [ 1 - ( 4 - f 1 n nrnphpnptb yl \ - 
pi p^T-i d i n - 4 - y~l 1 - f, - ( ^1-Vtyl rarhamnyl mpf-hyl ) -indnl irtfa 



Under ice cooling, 1,1' -carbonyldiimidazole (1.0 g) was 
added to a solution of 1 - [1 - ( 4 - f luorophenethyl ) piperidin - 4 - 
yl] - 6 -carboxymethylindoline (2.0 g) in dimethyl formamide (40 
ml) . After stirring the mixture for 2 hr, ethylamine 
hydrochloride (0.51 g) was added thereto. Then the resultant 
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mixture was allowed to warm to room temperature and stirred for 
additional 5 hr . A saturated aqueous solution of sodium 
bicarbonate and ethyl acetate were added to the reaction 
solution and the layers were separated. The organic layer was 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Then the residue was 
dissolved in hot toluene (10 ml) . After allowing to cool to 
room temperature, the resulting crystals were collected by 
filtration to give the title compound (1.3 g) as a white powder 
(yield: 56%) . 

Next, the product was converted into a hydrochloride in 
a conventional manner followed by recrys tallization from 
acetone to give the hydrochloride of the title compound as a 
white powder. 

m.p. (hydrochloride) : 161 - 164°C. 
1 H - NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 0.99 <3H, t, J=7Hz) , 1 . 83 - 1 . 93 ( 2H, m) , 1 . 9 6 - 2 . 11 ( 2H , 
m) , 2.85(2H, t, J=8Hz), 2 . 9 8 - 3 . 17 ( 6H , m) , 3 . 23 - 3 . 39 (6H, m) , 
3 . 61-3 .75 (3H, m) , 6 . 4 1 - 6 . 4 8 { 2H , m) , 6.93(1H, d, J«8Hz), 
7 . 15-7 . 23 (2H, m) , 7 . 3 0 - 7 . 37 ( 2H , m) , 7.92(1H, br-s) . 
FAB-Mass : 410 (MH+ ) . 

Fvampl p ISO: SynMiPsiR of 1 - M - I 4 - f 1 u nr nph pn p thy 1 ) - 
pippr-id-in-4-yl] - 6- (n - propyl rar hamnyl methyl ) i ndol i ne 
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1- [1- (4 - Fluorophenethyl ) piperidin - 4 -yl ] -6- 
carboxymethylindoline (220 mg), 1,1' -carbonyldiimidazole (110 
mg) and n -propylamine (41 mg) were treated as in Example 149 
to give the title compound (90 mg) as white needles {yield: 37%) . 

m.p. : 143 - 145°C. 

1 H - NMR (400 MHz, CDC1 3 ) : 

S(ppm) 0.83(3H, t, J=7Hz) , 1.42(2H, sextet, J=7Hz), 
1.75-1.79 (4H, m) , 2 . 1 0 - 2 . 3 0 { 2H , m) , 2 . 53 - 2 . 71 (2H, m) , 2.78- 
2.9 0 (2H, m) , 2.95 (2H, t, J = 8Hz) , 3.09-3.21 (4H, m), 3.37-3.49UH, 
m), 3.42(2H, t, J=8Hz) / 3.50(2H, s) , 5.51(1H ( br-s), 6.29<1H, 
s) , 6.48(1H, d, J=8Hz) , 6 . 92 - 7 . 0 1 ( 3H , m) , 7 . 12 - 7 . 2 0 (2H , m) . 
FAB - Mass : 424 (MH+) . 

Ryampl f> 1 SI • .gynMiPsis of 1 - f 1 - ( 4 - f 1 n QToph pnp thyl ) - 
pi ppri rH n - 4 - yl ] - £ - M snprnpyl rarhamnyl mpthyl ) indol inR 




349 



Under ice cooling, 1,1' -carbonyldimidazole (15 g) was 
added to a solution of 1 - [ 1 - ( 4 - f luorophene thyl ) piperidin - 4 - 
yl] - 6 - carboxymethylindoline (30 g) in dime thyl formamide (240 
ml) and the resultant mixture was stirred for 2 hr . After adding 
isopropylamine (5.6 g) , the mixture was warmed to room 
temperature and then stirred for additional 2 hr. Next, ice 
water (240 ml) and ethyl acetate (300 ml) were added to the 
reaction solution and the layers were separated. The organic 
layer was washed successively with water, a saturated aqueous 
solution of sodium bicarbonate and brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was dissolved in hot ethyl acetate (80 ml) . After 
allowing to cool to room temperature, the resulting crystals 
were collected by filtration to give the title compound (17.2 
g) as a white powder (yield: 52%) . 

Next, the product was converted into a hydrochloride in 
a conventional manner followed by recrystallization from 
ethanol to give the hydrochloride of the title compound as a 
white powder. 

m.p. (hydrochloride) : 153 - 155°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 0 3 (6H, d, J=7Hz) , 1.84-1.92 (2H, m) , 1.96-2.10(2H, 
m) , 2.85(2H, t, J=8Hz), 3 . 0 1 - 3 . 1 6 ( 4H , m) , 3 . 2 0 - 3 . 3 8 ( 6 H , m) , 
3 .61-3 .83 (4H, m) , 6 . 4 2 - 6 . 4 6 ( 2H , m) , 6.93<1H, d, J=8Hz), 
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7.16-7.23(2H, m) , 7 . 3 1 - 7 . 38 ( 2H , m) , 7.83(1H, d, J=8Hz). 
FAB -Mass : 424 (MH+) . 

Example 152: Synthesis of 1 - \ 1 - ( 4 -f luorop henethyl ) - 
piperidin- 4 -yl 1 - 6 - ( isobutylcarbamoylmethyl ) indoline 




1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
carboxymethylindoline ( 300 mg) , 1,1' -carbonyldiimidazole ( 150 
mg) and isobutylamine (69 mg) were treated as in Example 151 
to give the hydrochloride (270 mg) of the title compound as white 
needles (yield: 72%). 
m.p. (hydrochloride): 122 - 124°C. 
1 H-NMR (400 MHz, DMSO-dJ : 

8(ppm) 0.81(6H, d, J=7Hz), 1.66(lH f septet, J=7Hz), 
1.84-1.92(2H, m), 2 . 00-2 . 15 ( 4H . m) , 2 . 81-2 . 90 ( 4H, m) , 3.02- 
3.15(2H, m), 3.23-3.38(4H, m) , 3 . 44-3 . 73 ( 5H , m) , 6 . 48 - 6 . 53 ( 2H , 
m) , 6.95(1H, d, J=8Hz), 7 . 17-7 . 22 ( 2H , m) , 7 . 29 - 7 . 40 ( 2H , m) , 
7.94(1H, br-s). 
FAB -Mass : 438 (MH+) . 

Example 153: Synthesis of 1 - \ 1 - ( 4 - f lu orODhen ethy l ) - 
pi peridin- 4 -yll -6- ( t -butylcarbamovJ methvl) ind o l ine 



I* ■ 



Ml 



1- [ 1- ( 4-Fluorophenethyl )piperidin-4-yl ] - 6- 
carboxymethylindoline ( 250 mg) , 1,1' -carbonyldiimidazole (13 0 
mg) and t-butylamine (58 mg) were treated as in Example-151 to 
CI give the hydrochloride (140 mg) of the title compound as a pale 
brown powder (yield: 45%). 
m.p. (hydrochloride): 189 - 192°C. 
1; H-NMR (400 MHz , DMSO-d 6 ): 

las 

p 6(ppm) 1.24(9H, s), 1 . 84-1 . 92 ( 2H, m) , 2 . 03-2 . 16 ( 2H , m) , 

HI 

Q 2.87(2H, t, J=8Hz) , 3 . 03-3 . 15 ( 4H , m) , 3 . 22-3 . 30 ( 4H , m) , 3.34(2H, 

t, J=8Hz), 3.58-3. 77(3H, m) , 6 . 47-6 . 50 ( 2H , m) , 6.95(1H, d, 
J=8Hz), 7.16-7.21(2H, m) , 7 . 32-7 . 36 ( 2H , m) , 7.58(1H, br-s), 
10.69(1H, br-s). 
FAB -Mass : 438(MH+). 

Example 154;. Synthesis of 1 - \ 1 - ( 4-f luorophenethvl) - 
piperidin-4-yl 1- 6- ( cyclopropylcarbamovlmethvl ) i ndo line 



ill 

Sat 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (250 mg) , 1 , 1 ' -carbonyldiimidazole (130 
mg) and cyclopropylamine (45 mg) were treated as in Example 151 
to give the title compound (110 mg) as a white powder (yield: 



6(ppm) 0.36-0.41(2H, m) , 0 . 69 -0 . 74 ( 2H , m) , 1 . 75 - 1 . 90 ( 4H , 
m), 2.10-2.30(2H, m) , 2 . 60-2 . 71 ( 3H , m) , 2 . 75- 2 . 90 ( 2H, m) , 
2.94(2H, t, J=8Hz) , 3 . 10-3 . 25 ( 2H, m) , 3 . 35-3 . 48 ( 5H, m) , 5.60(1H, 



br-s), 6.26(1H, s), 6.42(1H, d, J=8Hz), 6 . 96- 7 . 01 ( 3H, m) , 
7.15-7.20(2H, m) . 
FAB -Mass : 422 (MH+) . 

Example 155: Synthesis of 1- f 1- ( 4-f luorophenethyl ) - 

piper idin - 4 -yi 1 - 6 - ( tetramethvlenecarbamovlmethvl ) i ndoline 




m.p. : 182 - 184°C. 



1 H-NMR (400 MHz, CDC1 3 ): 



40%) . 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline ( 360 mg) ,1,1' -carbonyldiimidazole (160 
mg) and pyrrolidine (70 mg) were treated as in Example -151 to 
give the hydrochloride (280 mg) of the title compound as a white 
powder (yield: 6 0%) . 
m.p. (hydrochloride): 159 - 161°C. 
X H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.90-2.04(8H, m) , 2.86(2H, t, J=8Hz) , 3 . 00 -3 . 19 ( 4H , 
m) , 3.21-3.39(6H, m) , 3.42(2H, t, J=8Hz), 3 . 61-3 . 76 ( 3H , m) , 
6.41(1H, s), 6.43(1H, d, J=8Hz), 6.94(1H, d, J=8Hz), 7.17- 
7.22(2H, m) , 7 . 30-7 . 37 ( 2H, m) . 
FAB -Mass : 436 (MH+) . 

Example 156: .qynthfisis of 1- M - ( 4-f luorophenethvl ) - 
pi peridin - 4 -yl 1 - 6 -propionylaminom fithyl indoline 
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1- [ 1- ( 4-Fluorophenethyl}piperidin-4-yl] -6- 
aminomethylindoline (200 mg) , triethylamine (69 mg) and 
propionyl chloride (63 mg) were treated as in Example 133 to 
give the hydrochloride (88 mg) of the title compound as a pale 
brown powder (yield: 35%). 
m.p. (hydrochloride): 157°C (decomp.). 
L H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 0.99(3H, t, J=7Hz), 1 . 82-2 . 10 ( 4H, m) , 2.10(2H, q, 
J = 7Hz) , 2.84(2H, t, J=8Hz) , 2 . 92-3 . 14 ( 4H, m) , 3 . 21 - 3 . 35 ( 4H , m) , 
3.59-3.73(3H, m) , 4.12(2H, d, J=6Hz), 6.41(1H, s), 6.44(1H, d, 
J=8Hz) , 6.94(1H, d, J=8Hz) , 7 . 15-7 . 20 ( 2H, m) , 7 . 30- 7 . 35 ( 2H, m) , 
8.12(1H, t, J=6Hz). 
FAB -Mass : 410 (MH+) . 

Example 157: Synthesis of l-ri-(4-£luorQphenethyl)- 
piperi din - 4 -yl 1 - 6 - ( n-butyryl ) aminomethylindoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (200 mg) , triethylamine (69 mg) and n- 
butyryl chloride (72 mg) were treated as in Example 133 to give 
the title compound (110 mg) as pale yellow needles (yield: 46%). 




ni 



d 
til 



m.p. : 153 - 155°C. 
'H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 0.96(3H, t , J=7Hz), 1.68(2H, sextet, J=7Hz), 
1.75-1.83(4H, m), 2 . 10 - 2 . 2 2 ( 2H , m), 2.17(2H, q, J=7Hz), 
2.55-2.70(2H, m) , 2 . 74 - 2 . 90 ( 2H , m), 2.93(2H, t, J=8Hz), 
3. 05-3. 20 (2H, m) , 3 . 35-3 . 45 ( 1H , m) , 3 . 42 ( 2H , t , J = 8Hz) , 4.34(2H, 
d, J=6Hz), 6.33(1H, s), 6.50(1H, d, J=8Hz), 6 . 95- 7 . 00 ( 3H , m) , 
7.10-7.19(2H, m). 
FAB -Mass : 424 (MH+) . 

ExaiTip .l fi 158^ Svnt hfi.SIS Of 1 - r 1- ( 4-fHnnrop hAn^-hti y l ) - 

p i per j d i. n-4-Yl 1 -6- i sobuf vrvla m . i nn mftth Y i i nrjoi n ^ 




1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoline (300 mg) , triethylamine (80 mg) and 
isobutyryl chloride (90 mg) were treated as in Example 133 to 
give the title compound (200 mg) as white needles (yield: 58%) . 
m.p. : 163 - 165°C. 
X H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.17(6H, d, J=7Hz) , 1.51-1.66(2H,m), 1 . 75 - 1 . 87 ( 2H , 
m). 2.10-2.25(2H, m) , 2.36(1H, septet, J=7Hz), 2 . 56-2 . 72 ( 2H, 
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m), 2. 75-2.95(2H, m) , 2.93(2H, t, J = 8Hz), 3 . 08 - 3 . 25 ( 2H , m) , 
3.35-3. 45(1H, m), 3.42(2H, t, J=8Hz), 4.34(2H f d, J=6Hz), 
6.33(1H, s) , 6.50(1H, d, J=8Hz) , 6.96-7.01(3H,m), 7.15-7.19(2H, 
m) . 

FAB-Mass: 424 (MH+) . 

Example 159; Synthesis of 1 - f 1 - ( 4-f luorophenethyl ) - 
pi peridin - 4 -yll - 6 - cyclopropanecarboxamindomethylindoline 



1 - [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6 - 
aminomethylindoline (250 mg) and cyclopropanecarbonyl 
chloride (81 mg) were treated as in Example 133 to give the 
hydrochloride (100 mg) of the title compound as a white powder 
(yield: 31%). 
m.p. : 143 - 146°C. 
^-NMR (400 MHz, DMSO-dJ: 

S(ppm) 0.60-0.69(4H, m) , 1 . 55- 1 . 63 ( 1H , m) , 1 . 83 - 1 . 90 ( 2H , 
m) , 1.99-2.09(2H, m) , 2.86(2H, t, J=8Hz), 3 . 02 - 3 . 1 6 ( 4H , m) , 
3.22-3.30(2H,m), 3.31(2H, t, J=8Hz ) , 3 . 60 - 3 . 79 ( 3H , m) , 4.16(2H, 
d, J=6Hz), 6.47(1H, s), 6.48(1H, d, J=8Hz ) , 6.98(1H, d, J=8Hz), 
7 . 16-7 . 21(2H, m), 7 . 32- 7 . 38 ( 2H , m) , 8.43(1H, d, J=6Hz ) . 




FAB-Mass : 422 (MH+) . 

Example 160: Synthesis of 1 - f 1 - ( 4 -f luorophenethyl ) - 
pi peridin-4-yl 1 - 6 -methylsulf onylaminomethylindoline 




Under ice cooling, me thane sulfonyl chloride (78 mg) was 
added dropwise into a solution of 1 -[ 1 -( 4 -f luorophenethyl ) - 
piperidin-4-yl] -6-aminomethylindoline (200 mg) in pyridine 
(20 ml) and the resultant mixture was stirred for 30 min. After 
concentrating under reduced pressure, the residue was 
partitioned between ethyl acetate and water. The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the residue was 
purified by silica gel column chromatography (ethyl 
acetate/ethanol system) followed by conversion into a 
hydrochloride in a conventional manner to give the 
hydrochloride (160 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 60%). 
1 H-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.81-1.9K2H, m), 2 . 00-2 . 12 ( 2H , m) , 2.78(3H, s), 
2.82-2. 90(2H, m), 2 . 97-3 . 15 ( 4H , m) , 3 . 19 - 3 . 30 ( 2H , m) , 3.33(2H, 
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t, J=8Hz ) , 3.58-3.75(3H # m) , 4.02(2H # s), 6.53(1H, s), 6.55(1H, 
d, J=8Hz), 6.98(1H, d , J=8Hz), 7 . 14 - 7 . 19 ( 2H , m) , 7 . 30 - 7 . 3 4 ( 2H , 
m), 7.42(1H, br-s), 10.70(1H, br-s). 
FAB -Mass : 432 (MH+) . 

Example 161 ; Synthesis of 1 - f 1 - ( 4 -f luorophftnethyl ) - 
piperiflin-4-yl 1 -6-ureidQmethylindoline 



A solution of 1- [ 1- ( 4-f luorophenethyl)piperidin-4- 
yl ] - 6 - aminomethylindoline (300 mg) and nitrourea (90 mg) in 
methanol (10 ml) was heated under reflux for 3 nr. After 
concentrating under reduced pressure, the residue was 
crystallized from ethyl acetate. The resulting crystals were 
dissolved in ethanol followed by conversion into a 
hydrochloride to give the hydrochloride (260 mg) of the title 
compound as a gray hygroscopic amorphous solid (yield: 71%) . 
'H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.83-2. 02(4H, m) , 2.84(2H, t, J-8Hz), 2 . 98 - 3 . 16 ( 4H , 
m), 3.20-3.74(7H, m) , 4.04(2H, br-s), 6.42(1H, s), 6.45(1H, d, 
J=8Hz) , 6.94(1H, d, J = 8Hz) , 7 . 15-7 . 20 ( 2H, m) . 7 . 31-7 - 34( 2H, m) . 
FAB-Mass : 397 (MH+) . 
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Example 162: Synthesis of 1- r 1- f 4-f luorophenethyl) 
pi peridin- 4 -yl 1 - 6 -N-methylaminomethylindoline 




Ethyl chlorocarbonate (300 mg) was added dropwise at room 



y;! temperature into a solution of 1- [ 1- ( 4 -f luorophenethyl ) - 

Si 

11 piperidin -4-yl] - 6 -aminomethylindoline (800 mg) and 



HI triethylamine (29 0 mg) in methylene chloride (20 ml) and the 

m 

■iD resultant mixture was stirred for 90 min. After concentrating 

under reduced pressure, the residue was partitioned between 
ethyl acetate and water. The organic layer was washed with 
brine , dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The resulting residue was then added 
to a suspension of lithium aluminum hydride (260 mg) in 
tetrahydrofuran (20 ml) and the resultant mixture was heated 
under reflux for 1 hr. Under ice water cooling, water (0.26 
ml), a 5 N aqueous solution (0.78 ml) of sodium hydroxide and 
further water (0.26 ml) were carefully added dropwise to the 
reaction solution followed by vigorous stirring. The 
resulting precipitate was filtered off and the filtrate was 
concentrated under reduced pressure. The residue was purified 
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by NH-silica gel column chromatography (ethyl acetate/ethanol 
system) to give the title compound (700 mg) as an oil (yield: 
83%) . 

A portion of this product was converted into a 
hydrochloride in a conventional manner to give the 
hydrochloride of the title compound as a dark red hygroscopic 
amorphous solid. 



1 H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1. 90-1 . 98(2H, m) , 2 . 06 - 2 . 20 ( 2H , m) , 2.48(3H, s), 
2.89(2H, t, J=8Hz) , 2 . 99 - 3 . 12 ( 4H , m) , 3 . 2 2 - 3 . 31 ( 2H , m ) , 3.35(2H, 
t, J=8Hz) , 3. 58-3. 68 (3H, m) , 3.95(2H, br-s) , 6.64(1H, d, J=8Hz) , 
6.87(1H, s) , 7.03(1H, d, J=8Hz) , 7 . 10-7 . 19 ( 2H , m) , 7 . 30- 7 . 34 ( 2H , 
irr) , 9.22(2H, br-s), 10.79(1H, br-s). 
FAB -Mass : 368 (MH+) . 

Example 163: Synt.hesj s o-F 1 - M - ( 4 -f luorophenethvl ) - 
piperidin-4-yl 1 -6-N-m ethyl acetamidomethylindoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6-N- 
methylaminomethylindoline (540 mg), triethylamine (200 mg) and 
acetyl chloride (150 mg) were treated as in Example 133 to give 




the hydrochloride (330 mg) of the title compound as a white 
hygroscopic amorphous solid (yield: 50%). 
"H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.81-1.89(2H, m) , 1 . 92-2 . 06 ( 2H , m) , 2.02(3H, s), 
2.75(1.5H, s), 2.85U.5H, s), 2 . 80 - 2 . 90 ( 2H , m), 3 . 00 - 3 . 14 ( 4H , 
m), 3.21-3.36(4H, m) , 3 . 58 - 3 . 73 ( 3H , m) , 4.35(1H, s), 4.40(1H, 
s), 6.32(0. 5H, s), 6.36(0.5H, s), 6.37(0.5H, d, J = 8Hz ) , 
6.40(0. 5H, d, J=8Hz), 6.95(0.5H, d, J=8Hz), 6.99(0. 5H-, d, 
J=8Hz), 7.14-7.19(2H, m) , 7 . 30 - 7 . 34 ( 2H , m) . 
FAB -Mass : 410(MH+). 

Exam ple 164: Synthesj s o-F 1 - M - ( 4-f luorophenethvl ) - 
pi peridin-4-yn -fi- f N-methylsulf amovlmethvDinclQline 



6- (N-Methylsulf amoylmethyl ) indoline (100 mg) , l-(4- 
f luorophenethyl) -4-piperidone (150 mg) , acetic acid (120 mg) 
and triacetoxylated sodium borohydride (140 mg) were treated 
as in Example 1 to give the title compound (100 mg) as white 
prisms (yield: 53%). 
m.p. : 162 - 164°C. 
X H-NMR (400 MHz, CDC1 3 ): 




6(ppm) 1.70-1.89(4H, m) , 2 . 07 - 2 . 20 ( 2H , m) , 2 . 55 - 2 . 6 4 ( 2H , 
m) , 2.71(3H, d, J=6Hz), 2 . 7 5 - 2 . 86 ( 2H , m) , 2.95(2H, t, J = 8Hz), 
3.08-3.15(2H, m) , 3 . 37 - 3 . 50 ( 3H , m) , 4 . 10- 4 . 30 ( 1H, m) , 4.18(2H, 
s), 6.43(1H, s), 6.54(1H, d, J=8Hz), 6 . 9 1 - 7 . 03 ( 3H , m) , 
7.11-7.20(2H, m) . 
FAB-Mass : 432 (MH+) . 

Example 165: Synthesis of 1 - T 1 - ( 4 - f luorophenethyl ) - 
piperidln-4-yll -6- ( 1 -acetamidoethvl ) indoline 




1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - ( 1 - 
hydroxyethyl)indoline (300 mg) was treated as in Example 90 to 
give the hydrochloride (80 mg) of the title compound as a pale 
yellow hygroscopic amorphous solid (yield: 22%). 
X H-NMR (400 MHz, DMSO-d 6 ): 

&(ppm) 1.29(3H, d, J=7Hz), 1.82(3H, s), 1 . 83- 1 . 93 ( 2H , m) , 
2.00-2. 15(2H, m), 2.84(2H, t, J=8Hz), 3 . 0 1 - 3 . 15 ( 4H , m) , 
3.20-3.35(2H, m) , 3.32(2H, t, J=8Hz ) , 3 . 60 - 3 . 7 7 ( 3H , m ) , 4.80(1H, 
quintet, J = 7Hz), 6 . 51 - 6 . 53 ( 2H , m) , 6.95(1H / d, J = 8Hz), 
7.17-7.21(2H, m), 7.32-7.37(2H, m) , 8.19(1H, d, J«8Hz). 
FAB-Mass : 410 (MH+) . 
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Example 166: Synthesis of 1 - T 1 - f 4 - 

f 1 norophenethyl ) piperidin - 4 - vl 1 - 6 -acetamidoet.hyl i ndoli 




A mixture of 1- [ 1 -( 4 -f luorophenethyl ) piperidin- 4~- yl ] - 
I 6-cyanomethylindoline (0.25 g) , platinum oxide (50 mg) , 5 N 

hydrochloric acid ( 1 . 0 ml) and methanol (20 ml) was 
catalytically reduced under hydrogen atmosphere of 3 atm. 
After 4 hr, the catalyst was filtered off and the filtrate was 
concentrated under reduced pressure. To the resulting residue 
HI were added a 5 N aqueous solution (10 ml) of sodium hydroxide, 
H" acetyl chloride (0.2 ml) and methylene chloride (20 ml) and the 
resultant mixture was stirred vigorously for 1 hr. Next, it 
was diluted with water and chloroform and the layers were 
separatetd. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. The residue was purified by 
NH- silica gel column chromatography (hexane/ethyl acetate 
system) followed by conversion into an oxalate in a conventional 
manner to give the oxalate (90 mg) of the title compound as 
a brown hygroscopic amorphous solid (yield: 26%). 
'H-NMR (400 MHz, DMS0-d 6 ): 
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6(ppm) 1.80-1.94(4H, m) , 2.08(3H, s), 2.58(2H, t, J = 7Hz ) , 
2.84(2H, t, J = 8Hz) , 2 . 93 - 3 . 07 ( 4H , m) , 3 . 15 - 3 . 24 ( 4H , m ) , 3.31(2H, 
t, J=8Hz), 3.51-3. 59(2H, m) , 3 . 64 - 3 . 74 ( 1H , m) , 6.36(1H, s), 
6.39(1H, d, J=8Hz) , 7.15-7.21(2H,m), 7.31-7.39(2H,m), 7.88(1H, 
t, J=6Hz). 
FAB -Mass : 410(MH+) . 

Example 167: Synthesis of 1 - f 1 - ( 4 - f luorophenethyl ) - 
piperidin-4-yll -6 - f ( piperidin- 4 -yl) methyl 1 indoline 

41 




J=3& 

M 

\U A mixture of 1- [ 1- ( 4 -f luorophenethyl )piperidin-4-yl ] - 

f=* 6_ ( i • -hydroxy- 4 -pyridylmethyl) indoline (1.2 g) , 10% 

palladium- carbon (600 mg), 5 N hydrochloric acid (2.9 ml) and 
ethanol (30 ml) was catalytically reduced under hydrogen 
atmosphere of 3 atm. After 7 hr, platinum oxide (150 mg) was 
added thereto and the catalytic reduction was continued for 
additional 2 hr. Then the catalyst was filtered off and the 
filtrate was concentrated under reduced pressure. The 
resulting residue was diluted with a saturated aqueous solution 
of sodium bicarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine and dried 
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over anhydrous magnesium sulfate. The residue was purified by 
NH-silica gel column chromatography ( ethanol/ethyl acetate 
system) followed by conversion into a hydrochloride in a 
conventional manner to give the hydrochloride (510 mg) of the 
title compound as a white powder (yield: 33%). 
m.p. (hydrochloride): 162 - 165°C. 
'H-NMR (400 MHz, DMSO-d s ): 



m) , 2.38-2.44(2H, m) , 2 . 51 - 2 . 84 ( 2H , m) , 2.84(2H, t, J=8Hz), 
3.01-3.45(10H, m) , 3 . 59-3 . 7 6 ( 3H , m) , 3 . 36 - 3 . 39 ( 2H , m) , 6.93(1H, 
d, J=8Hz), 7.16-7.21(2H, m) , 7 . 32 -7 . 36 ( 2H , m) , 8.68(1H, br- 
s), 8.85(1H, br-s), 10.79(1H, br-s). 
FAB -Mass : 422 (MH+ ) . 

Example 16 8: Synthesis of 1 - f 1 - ( 4 -f luorophenethvl ) - 
piperidin-4-yll -6- T ( l-acetylpiperidin-4-yl )methyl 1 indoline 



1- [ 1- (4-Fluorophenethyl)piperidin-4-yl3 -6- 
[ (piperidin-4-yl)methyl]indoline (100 mg) and acetyl chloride 
(0. 1 ml) were treated as in Example 133 to give the hydrochloride 
(50 mg) of the title compound as a pale yellow hygroscopic 



5(ppm) 1.27-1.40(2H, m) , 1 . 65-1 . 91 ( 5H, m) , 2 . 03-2 .-17 ( 2H, 




O 



amorphous solid (yield: 45%). 
'H-NMR (400 MHz, DMS0-d 6 ): 

S(ppm) 0.87-1. 12(2H, m) , 1 . 50 - 1 . 78 ( 3H , m) , 1 . 82-1 . 91 ( 2H, 
m) , 1.96(3H,'s), 2 . 00 - 2 . 16 ( 2H , m) , 2 . 36 - 2 . 45 ( 2H , m) , 2.81- 
2.98(4H, m), 3 . 00 - 3 . 16 ( 4H , m) , 3 . 20 - 3 . 38 ( 4H , m) , 3 . 57 - 3 . 80 ( 4H , 
m), 4.26-4.36(lH, m) , 6 . 40- 6 . 42 ( 2H , m) , 6.94(1H, d, J=8Hz), 
7.16-7.21(2H, m) , 7 . 32 - 7 . 36 ( 2H , m) . 
FAB-Mass : 464(MH+). 

a 

~j Example 169: Synthesis of 1- f 1- ( 4-f luorophenethvl ) - 

pi peridin-4-yll -6- \ ( 1 -ethylpiperidin- 4-vl )methvl 1 indoline 

ni 




1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin - 4 -yl ] - 6 - 
[ (piperidin- 4 -yl) methyl] indoline (190 mg) and ethyl iodide (84 
mg) were treated as in Example 2 to give the hydrochloride (50 
mg) of the title compound as a pale brown hygroscopic amorphous 
solid (yield: 21%). 
*H - NMR (400 MHz, DMSO-d 6 ) : 

6(ppm) 1.22(3H, t, J = 7Hz) , 1 . 43- 1 . 56 ( 2H , m) , 1 . 68 - 1 . 70 ( 5H , 
m), 2 .04-2. 19(2H, m) , 2 . 38-2 . 45( 2H, m) , 2 . 6 9 - 2 . 83 ( 2H , m) , 
2.85(2H, t, J = 8Hz) , 2 . 9 5 - 3 . 18 ( 6H , m ) , 3 . 20 - 3 . 3 1 ( 2H , m) , 3.32(2H, 
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t, J = 8Hz) # 3.35-3.43(2H, m ) , 3 . 57 -3 . 70 ( 3H , m) , 6 . 3 7 - 6 . 4 1 ( 2H , 
m), 6.94(1H, d, J = 8Hz), 7 . 16 - 7 . 22 ( 2H , m) , 7 . 30 - 7 . 37 ( 2H , m) , 
10.17(1H, br-s), 10.80(1H, br-s). 
FAB -Mass : 450(MH+) . 

Example 170: Synthesis of 1- f 1- ( 4 -f luorophenethvl ) - 
piperidin-4-yll -6-1 ( 1 - methyl piperidin- 4 -yl )methvl 1 indoline 



A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] - 
6- [ (piperidin- 4 -yl)methyl] indoline (200 mg) , formamide (40 
mg), formic acid (44 mg) , water (5 ml) and methanol (5 ml) was 
heated under reflux overnight. Then, a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. 
Then the residue was purified by NH- silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride (60 mg) of the title compound as a pale yellow 
hygroscopic amorphous solid (yield: 25%). 
X H-NMR (400 MHz, DMSO-d 6 ): 
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S(ppm) 1.40-1.54(2H, m) , 1 . 63 - 1 . 76 ( 3H , m), 1 . 82 - 1 . 90 ( 2H , 
m), 2.05-2.18(2H, m), 2 . 38 - 2 . 44 ( 2H , m), 2.51(3H, s), 2.64- 
2.65(2H, m), 2 . 80 - 2 . 90 ( 2H , m), 3 . 01 - 3 . 17 ( 4H , m) , 3 . 20 - 3 . 39 ( 6H , 
m), 3.58-3.70(3H, m) , 6 . 38 - 6 . 4 2 ( 2H , m) , 6.94(1H, d, J=8Hz ) , 
7.16-7. 21(2H, m) , 7 . 32 - 7 . 36 ( 2H , m) , 10.34(1H, br-s), 10.85(1H, 
br-s ) . 

FAB-Mass : 436 (MH+ ) . 
Q Example 171;. Synthesis of 1 - F 1 - ( 4 - 

W f luoroDhenethyl^piperidln-4-yn -6- f 2 -pyridy l Undoline 




1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
bromolndoline (0.405 g) and 2-tributylstannylpyridine (1.85 g) 
synthesized in accordance with the method described in 
Tetrahedron Lett., 4407 (1986). were treated as in Production 
Example 13-2 to give the title compound ( 0 . 234 g) as a pale yellow 
oil (yield: 46 .6%) . 

Next, oxalic acid (52 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate (0.254 g) of the title compound as orange 
crystals . 
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m.p. (oxalate): 182°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-dJ: 

5(ppm) 1.92(4H, m) , 2.95(2H, t, J=8.4Hz), 2.99(2H, m), 
3.04(2H, m) , 3.17(2H, m) , 3.40(2H / t, J=8.4Hz), 3.56(2H, br-d) , 
3.86(1H / m) , 7.17(4H, m) , 7.32(4H, m) , 7.85(2H, m) , 8.62(1H, 
d, J=4.4Hz). 
FAB -Mass : 402(MH+). 
Example 17?.; Synthesis o f 1 - f 1 - ( 4 - 

f luorophenethyl ) piperidin- 4 -yl 1 - 6 - ( 2 - thiazolyl ) indoline 



1 - [ 1 - ( 4 - Fluorophene thy 1 ) piperidin - 4 -yl ] - 6 - 
bromoindoline (0.56 g) and 2-tributylstannylthiazole (2.778 g) 
synthesized in accordance with the method described in 
Synthesis, 757 (1986). were treated as in Production Example 
13-2 to give the title compound ( 0 . 017 g) as pale yellow crystals 
(yield: 3.0%). 

Next, oxalic acid (2 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate of the title compound as yellow crystals. 
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m.p. (oxalate): 170°C. 
Oxalate 

'H-NMR (400 MHz , DMSO-dJ: 

5(ppm) 1.90(4H, m), 2.95(2H, t, J=8 . 4Hz ) , 2.98(2H, m) , 
3.04(2H, m), 3.16(2H, m), 3.42(2H, t, J=8.4Hz), 3.56(2H, m), 
3.85(1H, m), 7.06(1H, s), 7.13(2H, m) , 7.33(2H, m) , 7.71(1H, 
d, J=3.2Hz), 7.86(1H, d, J=3.2Hz). 
FAB -Mass : 408 (MH+). 

o 

jj Example 173: S ynthesis of 1 - f 1 - ( 4 -f luorophenethvl ) - 
4= piperidin-4-yll -6- ( l-methylpyrrol-2-yl ) indoline 

m 
rii 




1 - [ 1 - ( 4 - Fluorophene thyl ) piper idin - 4 -yl ] - 6 - 
bromoindoline (0.1 g) and 1 -methyl- 2 -tributylstannylpyrrole 
(0.37 g) synthesized in accordance with the method described 
in Tetrahedron Lett . , 4407 (1986 ) . were treated as in Production 
Example 13-2 to give the title compound (0.016 g) as a yellow 
oil (yield: 15.8%). 

Next, oxalic acid (2 mg) was added to the above product 
to give an oxalate followed by recrystallization from acetone 
to give the oxalate of the title compound as yellow crystals. 
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m.p. (oxalate): 118°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.83(4H, m), 2.79(2H, m) , 2.90(2H, t, J=8 . 4Hz ) , 
2.92(2H, m), 3.02(2H, m), 3.37(2H, t, J=8.4Hz), 3.41(2H, m) , 
3.60(3H, s), 3.68(1H, m), 6.01(1H, dd, J=2.4, 3.6Hz), 6.05(1H, 
dd, J = 2.0, 3.6Hz), 6.5K1H, d, J=1.2Hz), 6.58(1H, dd, J=1.2, 
7.6Hz), 6.78(1H, dd, J=2.0, 2.4Hz), 7.04(1H, d, J=7.6Hz), 
7.15(2H, m), 7.31(2H, m) . 
ESI -Mass: 404.2(MH+) . 

Example 17 4: Synthesis of 1- I" 1- ( 4 -f luorophenethyl ) - 
pl peridin-4-yn -6- T 1 -hydroxy- 1 - ( 2 -pyridyl )methyl1 indoline 



2-Bromopyridine (0.16 ml), 1 -[ 1 -( 4- f luorophenethyl ) - 
piperidin-4-yl ] -6-f ormy Undo line (0.5 g) and diethyl ether 
employed as the solvent were treated as in Example 9 3 to give 
the title compound (0.344 g) as a yellow oil (yield: 56.1%). 

To a 50 mg portion of the above product was added oxalic 
acid (10 mg) to give the oxalate of the title compound, 
m.p. ( oxalate ) : 105°C . 




Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.72-1.81(4H, m) , 2 . 08-2 . 19 ( 2H, m) , 2 . 57 - 5 . 6 1 ( 2H , 
m), 2.78-2.82(2H, m) , 2.91(1H, t, J=8.4Hz), 3.10(2H, br-t), 
3.38(2H, t, J=8.4Hz), 3.40(1H, m) , 5.21(1H, d, J=4.0Hz), 
5.66(1H, d, J=4.0Hz), 6.43(1H, d, J=1.2Hz), 6.56(1H, dd, J=1.2, 
7.2Hz) , 6.95-6.99(3H,m), 7 . 13 - 7 . 26 ( 4H , m ) , 7.60(1H, ddd, J=1.6, 
7.2, 8.8HzK 8.54(1H, ddd, J=0.8, 1.6, 4.0Hz). 
ESI-Mass: 432.2(MH+) . 

Exam ple 175: Synthesis of 1- T 1- ( 4-f luorophenet h v l) - 
piperidln- 4 -yl 1 - 6 - r 1 - ( 2 -pyrid y 1 ) methyl 1 indoline 




1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piperidin- 4 -yl ] - 6 - [ 1 - hydroxy - 
1- (2-pyridyl ) methyl] indoline (0.321 g) was dissolved in 
ethanol (86.4 ml) followed by the addition of 1 N hydrochloric 
acid (3.7 ml) and palladium carbon . Then the resultant mixture 
was catalytically reduced under atmospheric pressure for 3 hr. 
After filtering off the catalyst , the filtrate was concentrated 
under reduced pressure. To the residue were added a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate and 



the layers were separated. The organic layer was washed with 
brine, dried over anhydrous sodium sulfate and concentrated 
under reduced pressure. Then the residue was purified by 
NH-silica gel column chromatography (hexane/ethyl acetate- 
methanol system) to give the title compound (0.076 g) as a yellow 
oil (yield: 24.6%) . 

Then oxalic acid (16.5 mg) was added to the above product 
to give the oxalate of the title compound as a yellow hygroscopic 
amorphous solid. 
Oxalate 

[If 1 H-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1.77(4H, m), 2.67(2H, m) , 2.81(2H, t, J=8.2Hz), 
2.87-2. 93 ( 4H, m) , 3.30(2H, t, J=8.2Hz) , 3.36(2H, br-d) , 3.95(1H, 
m), 4.17(2H, s), 6.42-6.44(2H, m) , 6.91(1H, d, J=7.5Hz), 
7.12-7.21(4H, m), 7 . 29 - 7 . 32 ( 2H , m) , 7.67(1H, ddd, J=1.8, 6.0, 
6.0Hz), 8.46(1H, dd, J=0.8, 4.8Hz). 
FAB-Mass: 416 (MH+). 

Example 176: Synthesis of 1 - T 1 - U-f 1 norophftnethvl ) - 
piperidin -4-yll -6- n -hydroxy- 1 - ( 3 -pyri.dvl ) methyl 1 indoli ne 
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3-Bromopyridine (0.44 ml), 1- [ 1 - ( 4 -f luorophenethyl ) - 
piperidin-4-yl] -6-f ormylindoline (0.4 g) and diethyl ether 
employed as the solvent were treated as in Example 93 to give 
the title compound (0.337 g) as a yellow oil (yield: 68.8%). 

Then oxalic acid was added to the above product to give 
the oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 110 - 113°C. 
Oxalate 

a 

Sfl 1 H-NMR (400 MHz, DMSO-d 6 ): 

B> 

jf; S(ppm) 1.88(4H, m), 2.83(2H / t, J=8.5Hz), 3.01(4H, m) , 

5=5 $ 

III 3.19(2H, m) f 3.30(2H, t, J=8.5Hz), 3.57(2H, m) , 3.71(1H, m) , 

u! 

5.65(1H, s), 6.56(1H, d, J=7.6Hz), 6.59(1H, s), 6.95(1H, d, 
jjj J=7.6Hz), 7.18(2H, m) , 7.32(3H, m) , 7.70(1H, ddd, J=1.6, 2.0, 

o 

111 6.0Hz), 8.40(1H, dd, J=1.6, 5.2Hz), 8.57(1H, d, J=2.0Hz). 

M= ESI-Mass: 432.2(MH+). 

Example 177; Synthesis of 1- f 1- (4-f luorophenethyl ) - 
piperjdin-4-yll -6- f 1- ( 3-pyrxdyl)methyl1 indoline 




F 



1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 -hydroxy - 
1 - ( 3-pyridyl )methyl ] indoline (0.1 g) was treated as in Example 
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175 to give the title compound (0.018 g) as a colorless oil 

(yield: 18.7%). 

Free 

I H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1.79(4H, m), 2.14(2H, m) , 2.61(2H, m) , 2.81(2H, m) , 
2.91(2H, t, J=8.4Hz), 3.13(2H, br-d) , 3.25(1H, m) , 3.40(2H, t, 
J=8.4Hz) , 3.88(2H, s) , 6.19(1H, d, J=1.2Hz) , 6.41(1H, dd, J=1.2, 
7.4Hz), 6.97(3H, m) , 7.17(3H, m) , 7.47(1H / m) , 8.44(1H, dd, 
J=1.2, 4.8Hz), 8.51(1H, d, J=1.2Hz). 
ESI-Mass: 416.2(MH+) . 

Next, oxalic acid (5 mg) was added to the above product 
to give the oxalate of the title compound as an amorphous solid. 
Example 178: Synthesi s of 1 - F 1 - ( 4 - f luorophene thvl ) - 
piperidin-4-yll -6- ( 1 -hydroxy- 4 -pyridvlmethvl ) indoline 



1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
bromo indoline (700 mg) , a 2.5 M solution (1.0 ml) of n- 
butyllithium in hexane and 4-pyridinecarbaldehyde ( 280 mg) were 
treated as in Example 130 to give the oxalate (130 mg) of the 
title compound as a brown hygroscopic amorphous substance 




(yield: 15%). 

'H-NMR (400 MHz , DMSO-dJ: 

8(ppm) 1.75-1.93(4H,m), 2.83(2H, t, J=8Hz) , 2.91-3.02(4H, 
m) , 3 . 11-3 . 19 ( 2H, m) , 3.30(2H, t, J=8Hz), 3 . 4 8 - 3 . 5 7 ( 2H , m) , 
3 . 61-3 . 71( 1H, m) , 5.57(1H, s), 6 . 5 5 - 6 . 5 7 ( 2H , m) , 6.94(1H # d, 
J = 8Hz), 7.15-7.20(2H, m) , 7 . 31- 7 . 36 ( 4H , m) , 8 . 45 - 8 . 47 ( 2H , m) . 
FAB-Mass : 432 (MH+ ) . 

Example 179: Synthesis of 1 - r 1 - ( 4 -f luorophenethvl ) - - 
pi peridin-4-y: 1 -6- ( 4 -pyridylmethyl ) indoline 



A mixture of 1- [ 1- ( 4 -f luorophenethyl )piperidin-4-yl] r- 
6- (1 1 -hydroxy- 4 -pyridylmethyl)indoline (350 mg), 10% 
palladium carbon (200 mg), 5 N hydrochloric acid (0.8 ml) and 
ethanol (20 ml) was catalytically reduced under hydrogen 
atmosphere of 3 atm. After 5 hr, the catalyst was filtered off 
and the filtrate was concentrated under reduced pressure . Then 
the residue was diluted with a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate and the layers were 
separated. The organic layer was washed with brine and dried 
over anhydrous magnesium sulfate. Then the residue was 




purified by NH- silica gel column chromatography ( hexane/ethyl 
acetate system) followed by conversion . into an oxalate in a 
conventional manner to give the oxalate (190 mg) of the title 
compound as a white powder (yield: 46%). 

m.p. (oxalate): 195 - 197°C. 
1 H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.79-1.94(4H, m) , 2.84(2H, t, J=8Hz ) , 2 . 92-2 . 90 ( 4H, 
m) , 3.11-3.19(2H, m) , 3.32(2H, t, J=8Hz), 3 . 48 -3 . 56 ( 2H , m) , 
3.59-3.69(lH, m) , 3.83(2H, s), 6 . 41 - 6 . 43 ( 2H , m) , 6.94(1H, d, 
J=8Hz), 7-15-7. 22(4H, m) , 7 . 30 - 7 . 34 ( 2H , m) , 8 . 42-8 . 44 ( 2H , m) . 
FAB -Mass : 416 (MH+) . 

Example 180; Synthesis of 1- F 1- ( 4-f luorophenethyl ) - 

pi peridin-4-yl 1 -6- ( 2 -pyridylcarbonyl ) indoline 




1 - [ 1 - ( 4 - Fluor ophenethyl ) piperidin -4-yl]-6-[l- hydroxy- 
1- (2 -pyridyl) methyl ] indoline (0.89 5 g) was treated in 
accordance with the method described in J. Org. Chem. , 2899 
(1993). to give the title compound (0.357 g) as a yellow oil 
(yield: 40.1%). 
'H-NMR (400 MHz , CDC1 3 ): 



- 378 - 




6(ppm) 1.81(4H, m) , 2.18(2H, m) , 2.60(2H, m) , 2.80(2H, m), 
3.01(2H, t, J-8.4HZ), 3.11(2H, m), 3.47(2H, t, J=8.4Hz), 
3.5K1H, m), 6.97(2H, m) , 7.02(1H, d, J=0.6Hz), 7.09(1H, d, 
J=7.2Hz), 7.17(3H / m), 7.45(1H, ddd , J=1.4, 5.0, 7 . 6Hz ) , 
7.87(1H, ddd, J-1.8, 7.6, 7 . 6Hz ) , 7.93(1H, ddd, J=0.8, 1.4, 
7.6Hz), 8.7K1H, ddd, J = 0.8, 1.8, 5.0Hz). 
Exam ple 181: Synthesis of 1- T 1 - ( 4-f luorophenethvl ) - 
piperidin - 4 - yl 1 - 6 - \ 1 -hydroxy- 1 - ( 2 -uvridvl ) ethvl 1 ind oline 




.Kit. 



1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- ( 2- 
pyridylcarbonyl) Indoline (0.074 g) was dissolved in 
tetrahydrofuran (1.0 ml) . To the resultant solution was added 
at -78°C a 3.0 M solution of methylmagnesium bromide in diethyl 
ether and the resultant mixture was stirred for 1 hr. Next, 
water and ethyl acetate were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The residue was purified by NH- silica gel column 
chromatography (hexane/ ethyl acetate -methanol system) to give 
the title compound (0.029 g) as a yellow oil (yield: 37.8%). 
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Next, oxalic acid (6 mg) was added to the above product 
to give the oxalate of the title compound as a yellow amorphous 
solid. 

m.p. (oxalate): 98 - 108°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

6(ppm) 1.84(4H, m), 2.80(2H, t, J=8.4Hz), 2.99(2H, m) , 
3.11(2H, m), S 3.24(2H, m) , 3.28(2H, t, J=8.4Hz), 3.59(2H, m) , 
3.70(1H, m) , 6.61(1H, d, J=7.4Hz), 6.69(1H, s), 6.88(1H, d, 
J = 7.4Hz), 7.19(3H, m) , 7.36(2H, m) , 7.58(1H, m) , 7.71(1H, m) , 
8.46(1H, m) . 
ESI-Mass: 446.3(MH+) . 

Example 182-1: Synthesis of l-ri-(4-fluorQphenethyH- 
piperidin-4-yll -6- I" 1 -h ydroxy- 1 - ( 2-pyridvl) -2- 
trimethylsilylethyl 1 indoline 



(wherein TMS means trimethylsilyl . ) 

1 - [ 1 - ( 4 - Fluorophenethy 1 ) piperidin - 4 -yl ] - 6 - [ 1 - hydroxy - 
1- ( 2-pyr idyl )ethyl] indoline (0.357 g) was treated in 
accordance with the method described in Synthesis, 384 (1984) . 
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to give the title compound (0.250 g) as a yellow oil (yield: 
58.3%) . 

'H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) -0.75(9H, s), 1.75(4H, m), 2.13(2H, m), 2.58(2H, 
m), 2.78(2H, m) , 2.87(3H, t, J=8.4Hz), 3.09(2H, m), 3.36(2H, 
t, J=8.4Hz), 3.43(1H, m) , 5.99(2H, s), 6.64(1H, d, J-1.2Hz), 
6.76(1H, dd, J=1.2, 7.6Hz), 6.94(1H, d, J=7.6Hz), 6.97(2H, m) , 
7.11(lH f ddd, J=0.8, 4.8, 7.6Hz), 7.15(2H, m) , 7.39(1H, ddd, 
J=0.8, 0.8, 8.0Hz), 7.59(1H, ddd, J=1.6, 7.6, 8 . 0Hz ) , 8.45(1H, 
ddd, J=0.8, 1.6, 4.8Hz). 

Example 182-2; Synthesis of 1 - T 1 - ( 4 -f luorophenethyl ) - 
piperidin-4-yll -6- \ 1- ( 2 -pyridyl ) vinyl ] indoline 



1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piperidin- 4 -yl ] - 6 - [ 1 - hydroxy - 
1- ( 2-pyridyl) -2- trimethylsilylethyl ] indoline (0.250. g) was 
treated in accordance with the method described in J. Am. Chem. 
Soc, 1464 (1975). to give the title compound (0.138 g) as a 
yellow oil (yield: 66.6%). 
1 H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.80(4H, m), 2.07(2H, m) , 2.56(2H, m) , 2.77(2H f m), 
2.97(2H, t, J = 8.4Hz), 3.08(2H, br-d), 3.36(1H, m) , 3.43(2H, t, 
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J=8.4Hz) f 5.40(1H, d ( J=1.8Hz), 5.98(1H, d, J=1.8Hz), 6.37(1H, 
d, J=1.2Hz), 6.57(1H, dd, J=1.2, 7 . 6Hz ) , 6 . 96 ( 2H , m) , 7.03(1H, 
d, J=7.6Hz), 7.14(2H, m) , 7.20(111, ddd , 0.6, 5.0, 7.6Hz), 
7.27(1H, ddd, 0.4, 0.6, 7 . 2Hz ) , 7.60(1H, ddd, 2.0, 7.2, 7 . 6Hz ) , 
8.64(1H, ddd, 0.4, 2.0, 5.0Hz). 

Example 182-3: Synthesis of 1 - I" 1 - ( 4 - f luorophenethvl ) - 
piperidln - 4 -yl 1 - 6 - I" 1 - ( 2 -pvridvl ) ethvl 1 indoline 



1- [ 1- ( 4-Fluorophenethyl)p±peridin-4-yl] -6- [ 1- ( 2- 
pyridyl) vinyl] indoline (0.138 g) was treated as in Production 
Example 59-2 to give the title compound (0.110 g) as a yellow 
oil (yield: 79.3%). 

Next, oxalic acid (23 mg) was added to the above product 
to give the oxalate of the title compound as an amorphous solid. 

m.p. (oxalate): 95 - 102°C. 
Oxalate 

X H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.58(3H, d, J=7.2Hz), 1.83(4H, m) , 2.81(2H, t, 
J=8.0Hz), 2.96(2H, m) , 3.16(2H, m) , 3.29(2H, t, J=8.0Hz), 
3.53(2H, m), 3.67(1H, m) , 4.14(1H, q, J=7.2Hz), 6.48(2H, m), 




- 382 - 



6.91(1H, d, J=7.6Hz), 7.18(4H, m), 7.33(2H, m), 7.66(1H, ddd, 
J=1.6, 7.6, 7.6Hz), 8.48(1H, m). 
ESI -Mass : 4 30 . 3(MH+) . 

Example 183: Synthesis of 1 - f 1 - ( 4 -f luorophenethyl ) - 
piperidin - 4 -yl 1 - 6 - ( 3 -pyridylcarbonyl ) infloline 



1- [ 1- ( 4-Fluorophenethyl )piperidin-4-yl] -6- [ 1 -hydroxy - 
1- ( 3-pyridyl) methyl] indoline (0.121 g) was treated in 
accordance with the method described in J. Org. Chem. , 28 9 9 
(1993). to give the title compound (0.009 g) as a yellow oil 
(yield: 7.5%). 
Free 

^-NMR (400 MHz, CDC1 3 ) : 

d(ppm) 1.84(4H, m) , 2.17(2H, m) , 2.61(2H, m) , 2.80(2H, m) , 
3.04(2H, t, J-8.4HZ), 3.14(2H, m) , 3.49(1H, m) , 3.51(2H, t, 
J=8.4Hz), 6.87(1H, t, J=1.6Hz), 6.93(1H, dd, J=l . 6 , 7 . 2Hz ) , 
6.98(2H, m), 7.10(1H, d, J=7.2Hz), 7.16(2H, m) , 7.43(1H, ddd, 
J=0.8, 4.8, 7.2Hz), 8.10(1H, ddd, J=l . 6 , 2.0, 7 . 2Hz ) , 8.78(1H, 
dd, J=0.8, 4.8Hz), 8.97(1H, dd, J=0.8, 2.0Hz). 
ESI -Mass : 430 . 2(MH+ ) . 
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Next, oxalic acid (2 mg) was added to the above product 
to give the oxalate of the title compound, 
m.p. (oxalate): 115°C. 

Exam ple 184: Synthesis of 1- r 1- ( 4-f luorophenethyl ) - 
pi peridin-4-yl 1-6- f 1 -hydroxy- 1 - ( 2 -methoxypyridin- 3 -yl ) - 
methyl 1 indoline 




2 -Methoxypyridine (0.3 ml) and 1- [ 1- ( 4-f luoro- 
phenethyl )piperidin- 4 -yl] -6 -formylindoline (0.5 g) were 
treated in accordance with the method described in J. Org. Chem. , 
1367 ( 1988 ) . to give the title compound ( 0 . 493 g) as a pale yellow 
oil (yield: 75.2%) . 

Next , oxalic acid was added thereto to give the oxalate 
of the title compound as an amorphous solid. 

m.p. (oxalate): 101°C. 
Oxalate 

L H-NMR (400 MHz, DMSO-d 6 ): 

5(ppm) 1.82(4H, m) , 2.81(2H, t, J=8 . 4Hz ) , 2.96(4H, m) , 
3.14(2H, m), 3.31(2H, t, J-8.4Hz), 3.53(2H, m) , 3.67(1H, m) , 
3.84(3H, s), 5.75(1H, s), 6.49(1H, dd , J = 0 . 8 , 7.4Hz), 6.55(1H, 
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d, J=0.8Hz), 6.91(1H, d, J=7.4Hz), 6.98(1H, dd , J:=5.2, 7.6Hz), 
7.16(2H, m) , 7.33(2H, m), 7.79(1H, dd, J=2.0, 7 . 6Hz ) , 8.02(1H, 
dd, J=2.0, 5.2Hz). 
ESI-Mass: 462.3(MH+) . 

Example 185: Synthesis of 1- f 1- ( 4 - f luorophene thvl ) - 
pi peridin-4-yll -6- \ 1- ( 2-methoxypyridin-3-yl ^methyl 1 indoline 



1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- [ 1-hydroxy- 
1- ( 2-methoxypyridin-3-yl)methyl 3 indoline (0.418 g) was 
treated as in Example 175 to give the title compound (0.040 g) 
as a pale yellow oil (yield: 9.9%). 

Next, oxalic acid (8 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 182°C. 
Oxalate 

'H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.85(4H, m), 2.83(2H, t, J=8.4Hz), 2.96(4H, m) , 
3.17(2H, m), 3.31(2H, t, J=8.4Hz), 3.54(2H, m), 3.65(1H, m), 
3.75(2H, s), 3.87(3H, s), 6.39(1H, d, J=7.6Hz), 6.41(1H, s), 
6.90(1H, dd, J=5.2, 7 . 6Hz ) , 6.92(1H, d, J=7.6Hz), 7.18(2H, m) , 
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• 



• 



7.33(2H, m), 7.39(1H, dd, J=2.0, 7.6Hz), 8.01(1H, dd, J-2.0, 
5 .2Hz) . 

ESI -Mass : 4 4 6.3(MH+) . 

Example 186: Synthesis of 1 - f 1 - ( 4 -f luorophenethy l ) - 
piperidi.n-4-yll -6- f 1 -hydroxy- 1 - ( 2 -methoxypyridin- 6 -yl ) - 
methyl ] indoline 



Tetramethylethylenediamine (0.26 ml) was added to 6- 
bromo-2-methoxypyridine (0.32 g) synthesized in accordance 
with the method described in Tetrahedron, 1373 (1985). and 
1 - [ 1 - ( 4 - f luorophenethyl ) piperidin - 4 -yl ] - 6 - f ormylindoline 
(0.4 g) and diethyl ether was employed as the solvent. The 
resultant mixture was treated as in Example 9 3 to give the title 
compound (0.401 g) as colorless crystals (yield: 76.5%). 

Next, oxalic acid was added thereto to give the oxalate 
of the title compound as an amorphous solid, 
m . p . ( oxalate ) : 95°C . 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.84(2H, m), 2.16(2H, m) , 2.82(2H, t, J=8 . 4Hz ) , 



MeO 
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2.99(4H, m), 3.16(2H, t), 3.30(2H, t, J=8.4Hz), 3.54(2H, m) , 
3.68(1H, m), 3.8K3H, s), 5.48(1H, s), 6.52(3H, m) , 6.92(1H, 
d ( J=7.9Hz), 7.09(1H, d, J=7.1Hz), 7.16(3H, m) , 7.34(2H, m) , 
7.65(1H, d, J=7.6Hz) . 
FAB-Mass : 462(MH+) . 

Kvam plft 187: S ynthesi s of 1 - M - ( 4 -f l uorQPhenethv l ) - 

pi peridi n - 4 -y 1 1 - fi - M - ( 2 - me . t . hox vD vr i d i n- 6 - v l ) methyl 1 i n do l i ne 



1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- [ 1-hydroxy- 
1- ( 2-methoxypyridin-6-yl)methyl]indoline (0.363 g) was 
treated as in Example 175 to give the title compound (0.127 g) 
as a pale yellow oil (yield: 39.2%). 

Next, oxalic acid (26 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 139°C. 
Oxalate 

l H-NMR (400 MHz, DMSO-d 6 ): 



6(ppm) 1.83(4H, m) , 2.84(2H, t, J=8.4Hz), 2.87(2H, m) , 
2.93(2H, m), 3.06(2H, m) , 3.31(2H, t, J=8.4Hz), 3.45(2H, m) , 
3.64(1H, m), 3.83(3H, s), 3.85(2H, s), 6.47(2H, m), 6.60(1H, 
d, J=8.2Hz), 6.75(1H ( d, J=7.3Hz), 6.93(1H, d, J=8.0Hz), 
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7.16(2H, m), 7.32(2H, m), 7.57(1H, dd, J=7.3, 8 . 2Hz ) . 
FAB -Mass : 446 (MH+). 

Exam ple 188: Synthesis of 1 - M - ( 4 - f luorophenethvl ) - 
pi peridin-4-yll -6- f 1 -hydroxy- 1 - f 2 -methoxvpvridin- 5 -vl) - 
methyl 1 indoline 



MeO 




A mixture of 5-bromo- 2 -methoxypyridine (0.32 g) 
synthesized in accordance with the method described in 
Tetrahedron, 1373 (1985). and 1- [ 1- ( 4-f luorophenethyl ) - 
piperidin-4-yl] -6-f ormylindoline (0.4 g) and diethyl ether 
employed as a solvent was treated as in Example 93 to give the 
title compound (0.461 g) as a pale yellow oil (yield: 88.0%). 
Free 

X H-NMR (400 MHz, CDC1 3 ) : 

d(ppm) 1.79(4H, m) , 2.13(2H, m) , 2.48(1H, br-d) , 2.60(2H, 
m), 2.80(2H, m) , 2.92(2H, t, J=8.4Hz), 3.11(2H, br-d), 3.38(1H, 
m), 3.41(2H, t, J=8.4Hz), 3.91(1H, ddd, J-0.4, 0.4, 2.8 Hz), 
5.72(1H, d, J=2.4Hz), 6.42(1H, d, J=0.8Hz), 6.55(1H, dd , 
J-0.8HZ) , 6.68(1H, dd, J=0 . 4 , 8 . 8Hz ) , 6.97(3H, m) , 7.15(2H, m) , 
7.56(1H, ddd, J=0.4, 2.4, 8 . 8Hz ) , 8.17(1H, ddd, J=0.4, 0.4, 



- 388 - 



2 . 4Hz ) . 

ESI -Mass: 4 6 2.2(MH+) . 

Next , oxalic acid or hydrochloric acid was added thereto 
to give the oxalate or the hydrochloride as a hygroscopic 
amorphous solid of the title compound. 
Oxalate 

M.p. (oxalate): 108°C. 

X H - NMR (400 MHz , DMSO-d 6 ): 

d(ppm) 1.76(4H, m) , 2.63(4H, m) , 2.86(2H, t, J=8.2Hz), 
3.89(4H, m) , 3.31(2H, t, J=8.2Hz), 3.33(2H, m), 3.55(1H, m) , 
3.80(3H, s), 5.58(1H, s), 6.54(1H, s), 6.72(1H, d, J=8 . 6Hz ) , 
6.92(1H / d, J=7.6Hz), 7.14(2H, t, J=8.2Hz), 7.30(2H, dd, J=5 . 6 , 
8.2Hz), 7.57(1H, dd, J=2 . 2 , 8 . 6Hz ) , 8.13(1H, d, J=2.2Hz). 
Oxalate 

FAB -Mass : 462 (MH+) . 

Hydrochloride 

a H-NMR (400 MHz , DMSO-d 6 ) : 

6(ppm) 1.86(2H, m), 2.10(2H, m) , 2.86(2H, t, J=8.4Hz), 
3.11(4H, m), 3.24(2H, m) , 3.34(2H, t, J=8 . 4Hz ) , 3.64(2H, m) , 
3.75(1H, m), 3.82(3H, s), 5.61(1H, s), 6.55(1H, s), 6.58(1H, 
d, J=7.6Hz), 6.67(1H, br-s), 6.78(1H, d r J=8 . 4Hz ) , 6.97(lH f d, 
J=7.6Hz) , 7.19(2H, m) , 7.34(2H, m) , 7.63(1H, dd, J = 2.4, 8 . 4Hz ) , 
8.16(1H, d, J=2.4Hz). 
FAB-Mass: 462 (MH+) . 
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Example 189: S ynthesis of 1 - f 1 - ( 4 - f luorophenethvl ) - 
pi peridin-4-yll - 6- \ 1- ( 2 -met.hoxvpvridin - 5 - vl ) me th vl 1 indol i np. 




1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- [ 1 -hydroxy - 
1- ( 2-methoxypyridin-5-yl)methyl]indoline (0.335 g) was 
U$ treated as in Example 175 to give the title compound (0.046 g) 

as a pale yellow oil (yield: 14.2%). 

fU 

4i Next, oxalic acid (10 mg) was added thereto to give the 

if s 

£1 oxalate of the title compound. 

yi 

p m.p. (oxalate): 166°C. 

n Oxalate 

1 H-NMR (400 MHz, DMSO-dJ: 

5(ppm) 1.57(4H, m) , 1.85(2H, m) , 2.30(2H, m) , 2.80(2H, m) , 
2.93(2H, t, J=8.4Hz) , 3.21(2H, m) , 3.42(2H, t, J=8.4Hz), 
3.46(1H, m), 4.0(3H, s), 4.89(1H, d, J=4.2Hz), 5.59(1H, d, 
J=4.2Hz), 6.45(1H, d, J=l.lHz), 6.60(1H, d, J=7.3Hz), 6.62(1H, 
d, J=8.2Hz), 6.71(1H, d, J=7.3Hz), 6.99(2H, m) , 7.00(1H, d, 
J=7.3Hz), 7.18(2H, m), 7.50(1H, dd, J=7.3, 8.2Hz). 
FAB-Mass: 446(MH+). 

Example 190: Synthes i s of 1 - \ 1 - ( 4 -f 1 uoroPhenethv l ) - 
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pi peridln-4-yll - 6- T 1 -hydroxy- 1 - ( 2 -nvridon- 5 - vl ) methvl 1 - 
i ndoline 




The hydrochloride (0.101 g) of l-[l-(4- 

^ f luorophenethyl ) piperidin- 4 -yl ] - 6 - [ 1 -hydroxy- 1 - ( 2 - 

SI 

SI methoxypyridin- 5 -yl) methyl ] indoline which had been prepared 

01 

m about one month before was allowed to stand at room temperature 

U! 

*0. for 2 months . Then, it was dissolved in ethyl acetate and mixed 
with a saturated aqueous solution of sodium bicarbonate and the 

-! layers were separated. The organic layer was washed with brine , 

HI 

dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure. Next, the residue was purified by NH- silica 
gel column chromatography (hexane/ethyl acetate system) to give 
the title compound (0.033 g) as pale yellow crystals. 

m.p. (free): 202°C. 
Free 

l H-NMR (400 MHz , CDC1 3 ) : 

6(ppm) 1.82(4H, m) , 2.31(2H, m) , 2.68(2H, m) , 2.86(2H, m) , 
2.92(2H, t, J=8.4Hz), 3.19(2H, m) , 3.38(1H, m) , 3.42(2H, t, 
J=8.4Hz), 5.53(1H, s), >6.38(1H, br-s), 6.47(1H, d, J=932Hz), 
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6.54(1H, dd ( J=0.8 f 7 . 2Hz ) , 6.95-7.01(3H,m), 7.14-7.17(2H,m), 
7.32(1H, d, J=2.4Hz), 7.44(1H, dd, J=2 . 4 , 9 . 2Hz ) . 
FAB-Mass : 448(MH+) . 

Example 191-1 : S ynthesis of 5- b romp- 2- d imethylaminQpyridine, 



chloroform (60 ml). After adding tributylammonium bromide 
(3.88 g) thereto, the resultant mixture was stirred for 7 min . 
Then the reaction solution was washed with an aqueous solution 
of sodium thiosulfate and water, dried over anhydrous sodium 
sulfate and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography ( hexane/ethyl 
acetate -methanol system) to give the title compound (1.09 7 g) 
as yellow crystals (yield: 72.0%). 
1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 3.05(6H, s), 6.40(1H, dd, J-0.8, 8.8Hz), 7.48(1H, 
dd, J=2.8, 8.8Hz), 8.16(1H, dd, J=0.8, 2 . 8Hz ) . 
Example 191-2 ; Synthesis of 2 -dime thvlamino- 5 -formv l pyridine 




2 -Dimethylaminopyridine (1.0 ml) was dissolved in 



O 




Tetramethylethylenediamine (8.0 ml) was added to the 



mixture of 5 -bromo - 2-dimethylaminopyridine (5.0 g) , N,N- 
dimethylf ormamide (6. 1ml) and diethyl ether employed as the 
solvent . The resultant mixture was treated in as in Example 
93 to give the title compound (3.273 g) as pale yellow crystals 
(yield: 89.6%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 3.21(6H, s), 6.56(1H, dd, J=0.4, 9 . 2Hz ) , 7.91(1H, 
dd, J=2.4, 9.2Hz), 8.55(1H, dd, J=0.4, 2 . 4Hz ) , 9.77(1H, s). 
Example 191-3: Synthesis of 1 - f 1 - ( 4 - f luorophenethvl ) - 
pi peridin-4-yll -6- f 1 -hydroxy- 1 - ( 2 -dimethylaminopyridin- 5- 
yl ) methy l 1 indoline 




1 - [ 1 - ( 4 - Fluorophene thy 1 ) piper idin - 4 -yl ] - 6 - 
bromoindoline (0.5 g) and 2-dimethylamino-5-f ormylpyridine 
(0.345 g) were treated as in Example 130 to give the title 
compound (0.376 g) as a colorless oil (yield: 65.3%). 

Next, hydrochloric acid was added thereto to give the 
hydrochloride of the title compound as an amorphous solid, 
m.p. (hydrochloride): 185 - 196°C. 
Hydrochloride 



X H-NMR (400 MHz , DMSO-dJ: 

6(ppm) 1.86(2H, m) , 2 . 08- 2 . 18 ( 2H , m) , 2.86(2H, t , J = 8 . 4Hz ) , 
3.07-3.15(4H, m), 3.21(6H, s), 3.71(2H, m) , 3.34(2H, t, 
J=8.4Hz), 3.64(2H, br-d), 3.73(1H, m), 5.63(1H, s), 6.56(1H, 
d, J=7.4Hz), 6.69(1H, s), 6.98(1H, t, J=7.4Hz), 7.18(3H, m) , 
7.34(2H, m) , 7.85(1H, dd, J=2.0, 9.6Hz), 7.90(1H, d, J=2.0Hz). 
ESI -Mass: 47 5.2(MH+) . 

Example 192-1: Synthesis of 5 -bromo - 2 - chloropyr idine 



5-Bromo-2-methoxypyridine (1.88 g) was treated in 
accordance with the method described in Synth. Commun . , 2971 



(1990). to give the title compound (0.046 g) as a pale yellow 



oil (yield: 14 .2%) . 
^-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 7.24(1H, dd, J=0.4, 8.1Hz), 7.77(1H, dd, J=2.4, 
8.1Hz), 8.47(1H, dd, J=0.4, 2 . 4Hz ) . 

Example 192-2: Synthesis of 1- r 1- (4-f luorophenethyl) - 
piperidin-4 -y l l -6- n -hydroxy-l-f 2-chlQrQpyrldin-5-yl) - 

methyl 1 indoline 
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5-Bromo-2-chloropyridine (0.151 g) and l-[l-(4- 
f luorophenethyl)piperidin-4-yl] - 6 -f ormylindoline (0.2 g) 
were treated as in Example 93 to give the title compound _( 0 . 130 
g) as a colorless oil (yield: 49.7%). 

Next, hydrochloric acid was added thereto to give the 
hydrochloride of the title compound as an amorphous solid, 
m.p. (hydrochloride): 136°C. 
Hydrochloride 
1 H-NMR (400 MHz , DMSO-dJ: 

S(ppm) 1.84(2H, m) , 2.12(2H, m) , 2.84(2H, t, J=8.4Hz), 
3.04-3. 17 ( 4H, m) , 3.16(2H, t, J=8.4Hz) , 3.65(2H, br-d) , 3.74(1H, 
m), 5.68(1H, s), 6.58(1H, d, J=7.6Hz), 6.64(1H, s), 6.97(1H, 
d, J=7.6Hz), 7.19(2H, m) , 7.34(2H, m) , 7.43(1H, d, J=8.4Hz), 
7.76(1H, dd, J=2.4, 8.4Hz), 8.42(1H, d, J=2.4Hz). 
ESI-Mass: 466.1(MH+). 

Example 193: S ynthesi s of 1 - f 1 - ( 4 -f I.uorophenethvl ) - 
pl peridin-4-yll -fi- T 1- f 2-thiazolvl) -1-hvdroxvmet hYll 
indoline 



m 

3 J.S 



KC= - 

□ 




Thiazole (0.12 ml) was dissolved in tetrahydrof uran (5 
ml) . In a nitrogen atmosphere at -78°C . a 1 . 66 M solution (1.0 
ml) of n-butyllithium in n-hexane was added dropwise into the 

Sal 

^| solution obtained above and the resultant mixture was stirred 



under the same conditions for 10 min . Next, l-[l-(4- 
f luorophenethyl)piperidin-4-yl] -6-f ormylindoline (0.5 g) 
dissolved in tetrahydrof uran (7 ml) was added thereto and the 
resultant mixture was stirred at -78°C for 3 hr . To the reaction 
solution were successively added a saturated aqueous solution 
of ammonium chloride and ethyl acetate (200 ml) and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous sodium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by NH- silica gel 
column chromatography (hexane/ethyl acetate/methanol system) 
to give the title compound ( 0 . 134 g) as a pale yellow oil (yield: 
32.6%) . 

Next, oxalic acid (3 mg) was added to 40 mg of the above 
product to give the oxalate of the title compound as a colorless 
amorphous solid. 
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m.p. (oxalate): 118°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.78(4H, m) , 2.84(2H, t, J=8.6Hz), 2.89(4H, m) , 
2.95(2H, m) , 3.32(2H, t # J=8.6Hz), 3.37(2H / m) , 3.58(1H, m) , 
4.81(1H, s), 5.56(1H, s), 6.00(1H, d, J=7.2Hz), 6.95(1H, d, 
J=7.2Hz), 7.15(2H, m) , 7.31(2H, m) , 7.59(1H, d , J=3.0Hz), 
7.66(1H, d,J=3.0Hz). 
ESI-Mass: 438.2(MH+) . 

Example 19 4: Synthesis of 1- f 1- ( 4 -f luorophenethyl ) - 
pi peridin-4-yl 1-6- ( 2- thiazolylcarbonyl ) indoline 



1 - [ 1 - ( 4 - Fluor ophene thy 1 ) piper idin- 4 -yl]-6-[l-(2- 
thiazolyl) -1-hydroxymethyl] indoline (0.1 g) was treated in 
accordance with the method described in J. Org. Chem. , 2480 
(1978). to give the title compound (0.022 g) as a yellow oil 
(yield: 22.1%) . 

Next, oxalic acid (5 mg) was added thereto to give the 
oxalate of the title compound as a colorless amorphous solid, 
m.p. (oxalate): 132°C. 
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Free 

'H-NMR (400 MHz , CDCI3): 

S(ppm) 1.51(4H, m), 1.82(2H, m) , 2.62(2H, m) , 2.80(2H, m) , 
2.97(2H, t, J=8.4Hz), 3.14(2H, m), 3.43(2H, t r J=8.4Hz), 
3.49(1H, m) , 6.20(2H, m), 7.11(3H, m) , 7. 17(1H, br-s) , 7.61(1H, 
d, J=3.2Hz), 7.89(1H, d, J=7.6Hz), 7.99(1H, d, J=3.2Hz). 
FAB-Mass: 436 (MH+) . 

Example 195; Synthesis of 1- r 1- ( 4-f luorophenethyl) - - 
piperidin-4-yll -6- r 1- ( 4 -thiazolyl ) - 1 -hydroxymethyll indoline 



4-Bromo-2-trimethylsilylthiazole (0.2 g) synthesized in 
accordance with the method described in J. Org. Chem. , 1749 
(1988). and 1 - [ 1 - ( 4 - f luorophene thy 1 ) piper idin - 4 -yl 3 - 6 - 
f ormylindoline (0.2 g) were treated as in Example 19 3 to give 
the title compound (0 . 039 g) as a pale yellow oil (yield: 15.7%). 

Next, oxalic acid (4 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 115°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.78(4H, m) , 2.74(2H, m), 2.83(2H, t, J=8.4Hz), 
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2.89(2H, m), 2.97(2H, m), 3.31(2H, t . J=8.4Hz), 3.38(2H, m) , 
3.57(1H, m) , 5.72(1H, s), 6.55(2H, m), 6.92(1H, d, J=7.2Hz), 
7.15(2H, m), 7.31<2H, m) , 7.44(1H, del, J = 0 . 4 , 2.0Hz), 8.96(1H, 
d, J=2.0Hz). 
FAB-Mass : 438 (MH+) . 

Example 196: S ynthesis of 1 - f 1 - f 4 -f luorophenethvl ) - 
piperidin-4-yn -6- T 1- ( 5 - thiaz nl yl ) - 1 -hydroxvmethvl 1 indoline 



2-Trimethylsilylthiazole (0.134 g) and l-[l-(4- 
f luorophenethyl)piperidin-4-yl] -6-f ormylindoline (0.2 g) 
were treated as in Example 193 to give the title compound (0.145 
g) as a pale yellow oil (yield: 58.4%). 

Next, oxalic acid (15 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid, 
m.p. (oxalate): 112°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.80(4H, m) , 2.86(2H, t, J=8.4Hz), 2.91(4H, m) , 
3.04(2H, m), 3.33(2H, t, J=8.4Hz), 3.46(2H, m) , 3.62(1H, m) , 
5.90(1H, s), 6.58(2H, m) , 6.97(1H, d, J=7.2Hz), 7.16(2H, m), 




7.3K2H, m), 7.66(1H, s), 8.93(1H. s). 
FAB -Mass : 438(MH+) . 

Exam ple 197: S ynthesi s of I - \ 1 - ( 4 -f l uorophenethY l ) - 
pi peridjn-4-yll - 6 - f 1 -hy drox y- 1 - ( pvrimifl i n - 2 - vl ) methyl 1 - 
indoline 



2-Tributylstannylpyridine (0.2 g) synthesized in 
accordance with the method described in J. Am. Chem. Soc . , 1481 
( 1978) . and 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] -6- 
f ormylindoline (0.21 g) were treated in accordance with the 
method described in Tetrahedron Lett. , 275 (1994) . to give the 
title compound (0.038 g) as a yellow oil (yield: 16.2%). 

Next, oxalic acid (8 mg) was added thereto to give the 
oxalate of the title compound as an amorphous solid. 

xn.p. (oxalate): 123°C. 
Oxalate 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.84(4H, m) , 2.82(2H, t, J=8.2Hz), 2.98(2H, m) , 
3.04(2H, m) , 3.19(2H, m) , 3.29(2H, t, J=8.2Hz), 3.58(2H, m), 
3.68(1H, m), 5.65(1H, s), 6.60(1H, d, J=7.2Hz), 6.65(1H, s). 
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6.9K1H, d, J=7.2Hz), 7.18(2H, m) , 7.33{2H, m) , 7.36(lH f t, 
J=4.8Hz), 8.76(2H, d, J=4.8Hz). 
ESI-Mass: 433.3{MH+) . 

Fvampi p i qr : ffyn rhps i s of 1 - [ 1 - f 4 - f 1 uor oph en ft t hy 1 ) - 

p-jpp-rid-in-4-yll - fi - I" 1 - hydroxy - 1 - f ipvr i mirii n - S- vl ) met .hvl 1 - 
inrinl inp 



5-Bromopyridine (1.27 g) and 1- [1- (4-fluoro- 
phenethyl) piperidin- 4 -yl] - 6 - f ormyl indoline (0.21 g) were 
treated in accordance with the method described in Synth. 
Commun . , 253 (1994). to give the title compound (0.624 g) as 
a pale yellow oil (yield: 36.1%). 

Next, oxalic acid (32 mg) was added to 0.156 g of the above 
product to give the oxalate of the title compound as a 
hygroscopic amorphous solid. 
Oxalate 

X H - NMR (400 MHz, DMSO-d 6 ) : 



5(ppm) 1 .78-1 . 92 (4H, m) , 2.84(2H, t, J=8.4Hz), 2.95(4H, 
m) , 3.13(2H, m) , 3.23(2H, t, J = 8.2Hz), 3.5K2H, m) , 3.68(1H, 
m) , 5.7K1H, s), 6.59(1H, d, J=7.0Hz), 6.60<1H, s) , 6.97<1H, 
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d, J=7.0Hz), 7.17(2H, m) , 7.33(2H, m) , 8.75(2H, s), 9.04(1H, 
s) . 

FAB - Mas s : 433 (MH+) . 

Ky^mpl P 199: RynMiPSi R of 1 - [ 1 - ( 4 - f 1 u or nph RT1 p. t.h V 1 ) - 
pi ppriri-ir.-4-yll - fi - n - hydrox y - 1 - f 2 - pyrrol vl ) methyl 1 i ndol i ne 



1- [1- (4 - Fluorophenethyl ) piperidin- 4 -yl] -6- 
bromoindoline (0.2 g) and 2 -pyrrolecarboxyaldehyde (0.44 ml) 
were treated as in Example 193 to give the title compound (0.044 
g) as a colorless oil (yield: 21.0%). 
Free 

*H - NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1 . 8 0 (4H, m) , 2 . 14 (2H, m) , 2 . 6 0 (2H, m) , 2 . 81 <2H, m) , 
2.94(2H, t ( J=8.4Hz), 3.12(2H, br-d), 3.38(1H, m) , 3.42(2H, t, 
J=8.4Hz), 5.79(1H, s), 6.03(1H, m) , 6.13{1H, m) , 6.50(1H, d, 
J=l . 2Hz) , 6 . 6 2 (1H, ad, J = l-2, 7 . 2Hz) , 6 .71 (1H, m) , 6 . 97 (2H, m) , 
7.02(1H, d, J=7.2Hz), 7.15(2H, m) , 8.33(1H, m) . 
Fab-Mass : 420 (MH+) . 

Rxampl p 200! fiynfhPfiis of 1 - \ 1 - U - f 1 u or nnh en P . f h v 1 ) - 
p-jpprirHn-4-yl 1 .fi-M N-tiimPthyl ami nnmpfhyl 1 ndnl 1 TIP. 
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1- [1- (4 - Fluorophenethyl ) piperidin - 4 -yl ] -6 -amino- 
methylindoline (500 mg) , formaldehyde (290 mg) and formic acid 
(180 mg) were treated as in Example 170 to give the hydrochloride 
(60 mg) of the title compound as a pale brown hygroscopic 
amorphous solid (yield: 9.3%). 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 94 -2 . 03 (2H, m) , 2 . 04 - 2 . 17 ( 2H , m) , 2.66(3H, s), 
•2 . 67 (3H, s) , 2 . 92 (2H, t, J = 8Hz) , 3.00-3.12<4H, m), 3.26-3.35<2H, 
m) , 3 . 3 9 (2H, t, J-8Hz) , 3.58-3.70(3H, m), 4 . 12 <2H, s), 6 . 65 (1H, 
d, J=8Hz), 6.93(1H, s) , 7.08(1H, d, J=8Hz), 7 . 16 - 7 . 21 (2H , m) , 
7 .32-7 .36 (2H, m) , 10.52<1H, br-s), 10.62(1H, br-s). 
FAB -Mass : 382 (MH+) . 

Rxampl & 2 01 - 1 : fiyn t-h ^ s i of 1 - M - ( d - fl unrnph pnpfhvl ) - 
pi ppTi flTTt-4 - yl 1 - f. -hrnmoi ndnlp 
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1- [1- (4 - Fluorophenethyl) piperidin-4 -yl] -6- 
bromoindoline (0.1 g) was dissolved in chloroform (27 ml). 
After adding manganese dioxide (2.75 g), the resul tan t mixture 
was heated under reflux for 4 hr . Then manganese dioxide was 
filtered off and the filtrate was concentrated under reduced 
pressure to give the title compound (0.480 g) as a yellow oil 
(yield: 96.5%) . 
X H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 2.0 9 (4H, m) , 2.25(2H, m) , 2.5 0 (2H, m) , 2.82(2H, m) , 
3.17C2H, br-d), 4.17<1H, m) , 6.49(1H, d, J=2.8Hz), 6.99(2H, m) , 
7.18(2H, m) , 7.20(1H, d, J=8.4Hz), 7.21(1H, d, J=2.8Hz), 
7.48(1H, d, J=8.4Hz), 7.53(1H, br-s). 

F.vaTTipi p s>m -9. : fiynt-hPR i s of i - f i - f 4 - f 1 noronhpnpf hvl ) - 

pi p^T-i rH n - A -yl 1 - fi - ( 4 - f 1 nnrnphfinvl ) 1 ndol R 




1- [1- (4 -Fluorophenethyl) piperidin- 4 -yl] - 6 - bromoindole 
(0.1 g) , 4 - f luorophenylboronic acid (0.067 g), 
tetraquistripehnylphosphine palladium (0.014 g) and sodium 
carbonate (0.12 g) were dissolved in toluene (5 ml) and water 
(1.2 ml) and the resultant solution was stirred at 90°C for 12 
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hr. After filtering the reaction mixture, ethyl acetate and 
a saturated aqueous solution of sodium bicarbonate were added 
to the filtrate and the layers were separated. The organic 
layer was washed with brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. Then the 
residue was purified by silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound {0 . 075 
g) as pale yellow crystals (yield: 71.6%). 
1 K - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2 . 19 (4H, m) , 2 .42 <2H, m) , 2 .75 (2H, m) , 2 . 8 9 (2H, m) , 
3.27(2H, m) , 4.33(1H, m) , 6.51(1H, d, J=2.4Hz), 6.98(2H, m) , 
7.14(6H, m) , 7.30(1H, dd, J-1.4, 8.0Hz), 7.44<1H, s), 7.59(2H, 
m) , 7.67QH, d, J=8.0Hz). 

Ryampl ^ 2 01-3: Rynl-hftsifi of 1 - [ 1 - ( 4 - f 1 u or Qphen ethy 1 ) - 
pippri (iin-4-yl 1 - f> - { A - f 1 nnrnphp nyl ) i nrtol i n<=> 



1- [1- (4 - Fluorophenethyl) piperidin-4 -yl] -6- (4- 
fluorophenyl ) indole (0.075 g) was treated as in Production 
Example 56-2 to give the title compound (0.020 g) as a yellow 
oil (yield: 26.6%) . 

Next, oxalic acid was added thereto to give the oxalate 
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of the title compound. 

m.p. (oxalate) : 130 - 145°C. 

Oxalate 

*H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.93(2H, m) , 2.08(2H, m) , 2.93(2H, t, J=8.2Hz), 
3.10(4H / m) , 3.25(2H ( m) , 3.39(2H, t, J=8.2Hz), 3.64<2H, m) , 
3.890LH, m) , 6.77(1H, s), 6.82(1H, d, J=7.4Hz) , 7.00(1H, d, 
J=7.4Hz), 7.19(2H, m) , 7.25(2H, m) , 7.34(2H, m) , 7.65(2H, m) . 
FAB - Mas s : 417 (MH+) . 

KvampiP 707- synthesis of 1 - f 1 - f 4 - f 1 ii oronh en ft f hvl ) - 
pi pPT-i din -4. -yl 1 - - (7 - pyrrol i don - 1 -yl ) methyl indnl ine 



60% Sodium hydride (40 mg) was added to a. solution of 
2 -pyrrolidone (85 mg) in dimethylf ormamide (10 ml) and the 
resultant mixture was stirred at 50°C for 2 hr. Next, 1- 
[1- (4 - f luorophenethyl) piperidin- 4 -yl] -6- 

chloromethylindoline (200 mg) was added thereto and the 
resultant mixture was stirred for additional 2 hr . Then ethyl 
acetate and water were added to the reaction solution and the 
layers were separated. The organic layer was washed with brine, 




- 406 - 



dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . The residue was purified by silica gel column 
chromatography (ethyl ace tate/e thanol system) followed by 
conversion into a hydrochloride in a conventional manner to give 
the hydrochloride (170 mg) of the title compound as a purple 
powder (yield: 69%) . 

m.p. (hydrochloride) : 140 - 142°C. 
'H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.81-1.92 (4H # m) , 1 . 94 - 2 . 0 8 ( 2H , m) , 2.25(2H, t, 
J=8Hz) , 2 . 81-2 . 87 (2H, m), 3. 00-3. 35(1 OH, m) , 3.57-3.74(3H, m) , 
4 . 22 (2H, s) , 6 .35 (1H, s) , 6 . 4 0 (1H, d, J = 8Hz) , 6 . 9 6 (1H, d, J=8Hz) , 
7.14-7.19 (2H, m) , 7 . 3 0 - 7 . 3 4 ( 2H , m) . 
FAB-Mass: 422 (MH+) . 

F.vampl p 9 03: gyri Mn=>s i of 1 - f 1 - ( 4 - fl liorop hen ethyl ) - 

p-i ppri fH n -4 -yl ] - fi - f 2 - pi p^r-i drm - 1 -yl ) methyl i ndol ine 



2-Piperidone (64 mg) , 60% sodium hydride (26 mg) and 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] -6- 

chloromethylindoline (200 mg) were treated as in Example 202 
to give the hydrochloride (130 mg) of the title compound as a 
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dark red hygroscopic amorphous solid (yield: 51%) . 
'H-NMR (400 MHz, DMSO-d 6 ) : 

S(ppm) 1 .60-1 .73 (4H, m) , 1 . 8 2 - 1 . 8 9 ( 2 H , m) , 2.02-2.15 (2H, 
m) , 2.26-2.32(2H, m) , 2.87(2H, t, J=8Hz), 3 . 04 - 3 . 1 6 ( 6H , m) , 
3.21-3.28(2H, m), 3.34{2H, t, J = 8Hz) , 3.60-3.70(2H, m) , 4 . 40 (2H, 
s), 6.4K1H, s), 6.45(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 
7 . 16 -7 . 21 (2H, m) , 7 . 3 2 - 7 . 3 6 < 2 H , m) . 
FAB -Mass: 43 6 (MH+). 

Fyampl & 204 : Rynthpsifi of 1 - M - f 4 - fl u oronh PT1 e f h Vl ) - 
p-jp^-rirHn-d-yl] - fi - (snrrin imi -yl Impfhyl indnl inft 




Succinimide (64 mg) , 60% sodium hydride (26 mg) and 
1- [1- (4-f luorophenethyl)piperidin-4-yl] -6- 

chloromethylindoline (200 mg) were treated as in Example 202 
to give the hydrochloride (140 mg) of the title compound as a 
dark purple hygroscopic amorphous solid (yield: 55%). 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 84 -2 . 05 (4H, m) , 2.67(4H, s), 2.85(2H, t, J=8Hz), 
3.02-3.20(4H / m), 3.24-3.35(4H, m) , 3.60-3.75(3H, m) , 4 .43 (2H, 
s), 6 .41-6 .44 (2H, m) , 6.94(1H, d , J=8Hz), 7 . 17 - 7 . 2 2 ( 2 H , m) , 



408 



7 . 32 - 7 . 37 (2H, m) . 
FAB -Mass : 43 6 (MH+ ) . 

Ryamplp 20S: .^yTithPsiR of 1 - f 1 - f 4 - fl u oroph en r th vl ) - 
p-jpgrirHn-4-yl 1 - fi - fglntar imirin-l - yl ) mpt.hyl i ndol ine 




Glutarimide (73 mg) , 60% sodium hydride (26 mg) and 
1- [1- {4 - f luorophenethyl) piperidin- 4 -yl] - 6 - chloromethyl - 
indoline (200 mg) were treated as in Example 202 to give the 
oxalate (240 mg) of the title compound as a pale brown powder 
(yield: 82%) . 

m.p. (oxalate): 109 - 111°C. 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.80-1.91 (6H, m) , 2.65(4H, t, J=6Hz) , 2.83<2H, t , 
J=8Hz) , 2 . 92 -3 . 04 <4H, m) , 3 . 12 - 3 . 22 (2H, m) , 3 .31 (2H, t, J=8Hz) , 
3 .49-3 .71 (3H, m) , 4.72(2H, s), 6 . 3 5 - 6 . 3 7 ( 2H , m) , 6.91<1H, d, 
J=8Hz) , 7.15-7.20 (2H, m) , 7 . 3 1 - 7 . 3 5 ( 2H , m) . 
FAB - Mas s : 450 (MH+) . 

FxampIP ?0fi- qynthPPiR of 1 - M - ( 4 - fl uoronh P fie t . h Vl ) - 
pi p^T-i Hi n - 4 - yl 1 - fi - f P - i mi 7n1 i rfonyl ) mffhvl 1 rtri ol i rift 
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2 - Imidazolidone (60 mg) , 60% sodium hydride (28 mg) and 
1- [1- (4 - f luorophenethyl) piperidin -4 -yl] -6- 

chloromethyiindoline (260 mg) were treated as in Example 202 
to give the oxalate (120 mg) of the title compound as white prisms 
4* (yield: 33%) . 

-S3*. 

111 m.p. (oxalate) : 184 - 186°C. 

yj| X H-NMR (4 00 MHz, DMSO-d 6 ) : 

O 5(ppm) 1.80-1.89(4H, m) , 2.86(2H / t, J=8Hz) , 2.90-2.99(4H, 

m) , 3 . 08-3 .24 (6H, m) , 3.33(2H, t , J=8Hz), 3 . 47 - 3 . 5 5 ( 2H , m) , 
3 . 60-3 . 68 (1H, m) , 4.10(2H, s), 6 . 3 4 - 6 . 37 ( 2.H , m) , 6.43(lH f d, 
J=8Hz) , 6.97 (1H, d, J=8Hz) , 7.15-7.19(2H, m) , 7.31-7.34(2H, m) . 
FAB -Mas S : 423 (MH+). 

RyamplP 2 07; .gynthpsis of 1 - f 1 - f 4 - f 1 n nrnnh pn e. f.h vl ) - 
pi p^T i d-i-n-4-yll - 6 - H . 4 - i mi ria7r>1 i rii npdi nn - ^ - 
yl ) mpt hyl i n^nl i ne 
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1; 49%) . 



Hydantoin (130 mg) , 60% sodium hydride (54 mg) and 1- 

[1- (4 - f luorophenethyl ) piperidin- 4 -yl ] -6- 
«■ 

chloromethyiindoline (400 mg) were treated as in Example 202 
to give the title compound (230 mg) as a white powder (yield: 



HI m.p. : 191 - 193°C. 

yl 

■II 1 H - NMR (4 00 MHz , CDC1 3 ) : 



j=* 5(ppm) 1.68-1.84 (4H, m) , 2 . 1 1 - 2 . 2 1 ( 2H , m) , 2 . 5 6 - 2 . 6 3 ( 2H , 

m) , 2 .76-2 . 83 (2H, m) , 2.90(2H, t, J=8Hz), 3 . 06 - 3 . 15 <2H , m) , 
3.39(2H, t, J=8Hz) ( 3 . 3 5 - 3 . 4 6 ( 1H , m) , 3.92(2H, s) , 4.57(2H, s), 
5 . 90 (lH f s) , 6 .47 (1H, s) , 6 . 65 (1H, d, J=8Hz) , 6 . 9 4 - 7 . 0 0 ( 3H , m) , 
7.13-7. 19 (2H, m) . 
FAB-Mass: 436 (MH+) . 

Example 20fi : fiynt-hPR is of 1 • fl • f 4 ■ f 1 nnrnnhPTipf.hvl) • 
pi pgr id -i n -4 -yl 1 - - (7 -ova^nl irinn-3-yl) mfit.hvl i nd ol i nft 
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2 - Oxazolidone (120 mg) , 60% sodium hydride (54 mg) and 
1 - [1 - ( 4 - f luorophenethyl )piperidin-4-yl] - 6 - 

chlorome thyl indol ine (400 mg) were treated as in Example 202 
to give the hydrochloride (450 mg) of the title compound as a 
pale red hygroscopic amorphous solid (yield: 92%) . 
'H-NMR (4 0 0 MHz, DMSO-d e ) : 

5(ppm) 1 . 82-1 . 90 (2H, m) , 2 . 0 5 - 2 . 1 8 ( 2H , m) , 2.89(2H, t, 
J=8Hz), 3.03-3.15(4H, m) , 3 . 1 9 - 3 . 2 8 ( 2H , m) , 3 . 3 1 - 3 . 8 0 ( 7H , m) , 
4.21-4.29 (4H, m) , 6 . 44 - 6 . 5 0 ( 2H , m) , 7.01(1H, d, J«8Hz), 
7.16-7.2K2H, m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) . 
FAB -Mass : 424 (MH+) . 

Rxampl p 2 0 9; fiyn t*h p i s of 1 - f 1 - (4 - f 1 unrophpnpfhyl ) - 
pipgT-irHn-4-yl ] - 6 - Q. , 4 - 1-h i ^ ?:o1 i rii nprii nn - ? -yl ) mpfhyl i ndnl itip 




2 , 4 -Thiazolidinedione (110 mg) , 60% sodium hydride (40 
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mg) and 1 - [ 1 - { 4 - f luorophene thyl ) piperidin - 4 - yl ] - 6 - 
chloromethylindoline (300 mg ) were treated as in Example 202 
to give the hydrochloride (120 mg) of the title compound as a 
red hygroscopic amorphous solid (yield: 30%) . 
'H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.83-2.06(4H, m), 2 . 86 (2H, t, J=8Hz) , 3.10-3.19(4H, 
m) f 3.24 -3.35 (4H, m) , 3.60-3.76 (3H, m) , 4.27(2H, s), 4.56(2H, 
s) , 6 .43 -6 .45 (2H, m) , 6.97(1H, d, J=8Hz), 7 . 17 - 7 . 2 2 ( 2H , m) , 
7 . 32 -7 . 36 (2H, m) . 
FAB - Mas s : 454 (MH+). 

PyAmpiA 210: ^yni-hPRiR of 1 - fl - ( 4 - f 1 ii oronh en e th vl ) - 
pippriHin-4-yl ] - fi- (pyrrol -1 -yl Impfhyl indol ine 



Pyrrole (50 mg) , 60% sodium hydride (30 mg) and 
(4 - f luorophene thyl ) piperidin - 4 - yl] - 6 -chloromethylindoline 
(250 mg) were treated as in Example 202 to give the hydrochloride 
(240 mg) of the title compound as a brown powder (yield: 82%) . 
m.p. (hydrochloride): 162°C (decomp.) . 
'H-NMR (400 MHz , DMSO-d 5 ) : 

5(ppm) 1.80- 1.87 (2H, m) , 2 . 06 - 2 . 19 ( 2H , m) , 2.84{2H, t, 




F 
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J=8Hz), 2.99-3.12 {4H, m), 3.18-3.25(2H, m), 3 . 33 ( 2H, t, J = 8Hz ) , 
3 . 56 - 3 . 70 (3H, m) , 4.92(2H, s), 5.94-5.96 (2H, m) , 6.41(1H, d, 
J=8Hz) / 6.52(1H, s) , 6.75-6.77 ( 2 H , m) , 6.95(1H, d, J=8Hz), 
7 . 14-7 . 19 (2H, m) , 7.29-7.34 (2H, m) , 11.06(1H, br-s). 
FAB - Ma s S : 405 (MH+) . 

Rxampl p 211: Synthpsi s of 1 - f 1 - f 4 - f 1 unrnphpnp thyl ) - 
pipprirHn-a-yll - - Mmiri^r.ol -1 -yl ) mpfhyl i ndnl infi 



Imidazole (50 mg) , 60% sodium hydride (30 mg) and 1- 
[1- (4 - f luorophenethylpiperidin- 4 -yl] - 6 - chloromethylindol ine 
(250 mg) were treated as in Example 202 to give the hydrochloride 
(260 mg) of the title compound as a red hygroscopic amorphous 

solid (yield: 88%) . 

1 H -NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.81-1.90 (2H, m) , 2 . 15 - 2 . 2 8 ( 2H , m) , 2.86(2H, t, 

J=8Hz) , 2 . 99 -3 . 14 <4H, m) , 3.21-3.29(2H,m),3.36<2H, t, J=8Hz) , 

3.58-3.68 (3H, m) , 5.25(2H, s), 6.59(1H, d, J=8Hz), 6.81(1H, s), 

7 . 01 (1H, d, J=8Hz) , 7.14-7.19(2H, m) , 7.30-7.34(2H, m) , 7 . 66 (1H, 

s) , 7.82<1H, s) , 11.07(1H, br-s). 

FAB - Mass : 405 (MH+ ) . 
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F.yampl e 21 2 : Syn f h <=> s i s of 1 - f "1 - f 4 - fl nornnhenp. t.hvl ) - 
pippridiTi-4-yl ] - - ( 1 . ? . V t ri ^ 7nl - 1 -yDmpt.hyl indolinp anri 1 - 
[1 - f 4 - f 1 iinrnphPnPt-hyl - 6 - f l ■ 2 . 3-t . riazo'l-/ i - 

y 1 ) mpt-hyl iriHol i tip 




1,2,3-Triazole (51 rag) , 60% sodium hydride (30 mg) and 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl]- 6 -chloromethyl - 
indoline (250 mg) were treated as in Example 202 to give the 
hydrochloride (180 mg) of highly polar l-[l-(4- 
f luorophenethyl ) piper idin- 4 -yl] - 6 - (1,2,3- triazol - 1- 
yDmethylindoline as a dark red hygroscopic amorphous solid 

(yield: 61%) , and also the hydrochloride (40 mg) of lowly polar 
1 - [1 - (4 - f luorophenethyl ) piperidin-4 -yl] -6- (1, 2, 3- triazol-2- 
yl) methylindoline as a pale red hygroscopic amorphous solid 

(yield: 14%) . 

M ) 1 - [1 - f 4 - Fl nnrnphPTip^hyl ^ p i pprirHn-4-v l l - 6- M , 2 , 1- 
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1-riayn"! -1 - yl ) mpfhyl i ndnl ins (highly pnlar) 

'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 80 - 1 . 88 (2H, m) , 2 . 0 5 - 2 . 1 8 < 2H , m) , 2.87 (2H ( t, 
J=8Hz) , 3.02-3.14(4H, m), 3.21-3.30(2H, m), 3 . 34 (2H, t , J = 8Hz) , 
3 . 60-3 . 75 (3H, m) , 5.46<2H, s), 6.51<1H, d, J=8Hz), 6.57(lH f s), 
7.00I1H, d, J=8Hz) / 7.16-7.21(2H, m) , 7.32-7.40(2H, m), 7 . 73 <1H, 
s) , 8.17(1H, s) , 10.88(1H, br-s). 
FAB - Mas s : 4 06 (MH + ) . 

(2) 1 - [1 - f 4 - F1 nornphpnpthyl ) p i ppri di n - 4 -yl 1 - 6- (1.2.3- 
rri3?nl -?-yl ^mpfhyl indol inp ( 1 nwl y pnlar) 
J H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 81- 1 . 90 (2H, m) , 1 . 9 4 - 2 . 1 0 { 2H , m) , 2.86(2H / t, 
J=8Hz) , 3 . 01- 3 . 18 (4H, m) , 3 . 2 2 - 3 . 3 0 ( 2H , m) , 3 . 3 3 (2H, t, J=8Hz) , 
3.60-3.75(3H, m), 5 .49 (2H, s), 6 .45 (1H, d, J = 8Hz) , 6 .48 <1H, s) , 
6.9 8 (1H, d, J=8Hz) , 7. 17 -7. 2 2 (2H, m) , 7 . 3 2 - 7 . 3 6 ( 2H , m) , 7.78 (2H, 
S) . 

FAB - Mass : 406 (MH+) . 

KY^mpIP 213- synthpsic; of i - r 1 - ( 4 - f 1 nnronhen et . hvl ) - 
pi p^ri rH n - 4 - yl 1 - - ( 1 , 9 f 4 - fri a?n1 -J.-y']) mef.hvl i ndnl ine 
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1 , 2 , 4 - Triazole (51 mg) , 60% sodium hydride (30 mg) and 
1 - [1 - (4 - f luorophenethylpiper id in - 4 -yl] - 6 - chloromethyl - 
indoline (250 mg) were treated as in Example 202 to give the 
hydrochloride (210 mg) of the title compound as a brown 
hygroscopic amorphous substance (yield: 71%) . 
1 H - NMR (400 MHz, DMSO-d s ) : 

5(ppm) 1 . 81 - 1 . 90 (2H, m) , 1 . 9 5 - 2 . 14 ( 2 H , m) , 2.87{2H, t, 
J=8Hz) , 3 . 01-3 . 15 (4H, m) , 3 . 21 - 3 . 32 (2H, m) , 3 . 34 (2H, t, J=8Hz) , 
3.60-3.74<3H, m), 5.27 <2H, s) , 6.48 (1H, d, J=8Hz), 6.50-6.59(lH, 
m) , 6.99(1H, d, J=8Hz) , 7 . 17 - 7 . 2 2 ( 2H , m) , 7 . 3 2 - 7 . 4 0 ( 2H , m) , 
7 . 97-8 . 00 (1H, m) , 8 . 6 4 - 8 . 7 2 ( 1H , m) . 
FAB - Mass : 406 (MH+) . 

Rxamplp 214 : Synt.hpfi is of ^ - \^ ~ i ^ - f^ nnrnphpn pthy 1 ) - 
pippriHin-A-yl] - fi - ( 2 - t.h i a v.n 1 yl ) mfithyl i ndol ine 



A mixture of 1- [1- (4 - f luorophene thyl ) piperidin- 4 -yl] - 
6 - thiocarbamoylmethylindoline (150 mg) , 40% 

chloroacetaldehyde (300 mg) , potassium carbonate (79 mg) and 
dimethoxyethane (32 ml) was s t irred overnight . Then the 1 iquid 
reaction mixture was filtered and the filtrate was concentrated 




F 
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under reduced pressure. To the residue were added 
trif luoroacetic anhydride (240 mg) , pyridine (210 mg) and 
dimethoxyethane (4 ml) and the resultant mixture was stirred 
for 30 min. Then the reaction solution was concentrated under 
reduced pressure and diluted with a saturated aqueous solution 
of sodium bicarbonate and ethyl acetate . The organic layer was 
washed with a saturated aqueous solution of sodium chloride and 
dried over anhydrous magnesium sulfate. The residue was 
purified by NH-silica gel column chromatography (hexane/e thyl 
acetate system) followed by conversion into a hydrochloride in 
a conventional manner to give the hydrochloride (40 mg) of the 
title compound as a brown hygroscopic amorphous solid (yield: 
23%) . 

*H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.82-1.90(2H, m) , 2 . 03 -2 . 15 (2H, m) , 2.88(2H, t, 
J=8Hz) , 3.03-3.15(4H, m) , 3 . 2 0 - 3 . 2 8 ( 2H , m) , 3.3 5 (2H, t, J-8Hz) , 
3 . 58-3-. 66 (2H, m) , 3 . 68 - 3 . 80 (1H, m) , 4.23(2H, s) , 6.55<1H, d f 
J=8Hz), 6.57(1H, s), 6.99{1H, d, J=8Hz), 7 . 16 -7 . 21 <2H , m) , 
7.31-7.35C2H, m) , 7.60(1H, s), 7.75C1H, s) , 10.82(1H, br-s). 
FAB - Mas s : 422 (MH+). 

Ryamplp 215: ^yni-hpsifi of 1 - f 1 - ( 4 - f 1 n nr or>h en p t h vl ) - 
p-ip^-r-idi-n-4-yl] - ^ - I [d -inpfh nYyhftTi?y1 ) i ndol ine 
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3 - (4 -Methoxybenzyl) indoline (0.2 g) and l-(4- 
f luorophenethyl) - 4 -piperidone (0.262 g) were treated -as in 

i) Example 16 to give the title compound (0.343 g) as a colorless 

ft | 

4* oil (yield: 94.9%) . 

m 

fU Next, oxalic acid (36 mg) was added thereto to give the 

oxalate (0.101 g) of the title compound as colorless crystals. 



y* m.p. (oxalate) : 187°C. 

Imp 

ni Oxalate 

l H-NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.80<4H, m) , 2.63(1H, dd ( J=9.0, 13.6Hz), 2.96{4H, 
m) , 3.15<4H, m) , 3.27<1H, t, J=8.6Hz), 3.43(1H, m) , 3.52<2H, 
m) , 3.67(1H, m) , 3.74(3H, s), 6.52(1H, d, J=7.6Hz), 6.55 (1H, 
t, J-7.6HZ), 6.87(2H, d, J=8.4Hz), 6.92(1H, d, J=7.6Hz), 
7.0K1H, t, J=7.6Hz), 7.16(2H / d, J=8.4Hz), 7.18(2H, d, 
J=8.4Hz), 7.32(2H, dd, J=6.0, 8.4Hz). 
ESI-Mass: 445.3(MH+) . 

Ry^Tnplf* 21 fi- fiynthps i s of 1 - T 1 - ( 4 - fl n n r onh en P t h V 1 ) - 
pipprid-in-4-yl 1 ■ V niPthyl indol in P. 
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3 -Methylindoline (0.2 g) and 1 - { 4 - f luorophene thyl ) - 4 - 
piperidone (0.50 g) were treated as in Example 16 to give the 
title compound (0.384 g) as a pale yellow oil (yield: 7.0.7%) . 
O Next, hydrochloric acid was added thereto to give a salt 

-^l followed by recrys tal 1 i zation from ethanol . Thus the 

M 

JJj hydrochloride (0.314 g) of the title compound was obtained as 

pi 

y»l colorless crystals. 

□ m.p. (hydrochloride): 232°C. 

m 

ri Hydrochloride 

Hi 

O 'H-NMR (4 0 0 MHz, DMSO-d 6 ) : 

5(ppm) 1.25(3H ( d, J=6.8Hz), 1.89(2H, m) , 2.33(2H, m) , 
2.88(1H, t, J=8.0Hz), 3.10(4H, m) , 3.23(3H, m) , 3.55(1H, t, 
J = 8.0Hz), 3.6K2H, m) , 3.78(1H, m) , 6.67(2H, m) , 7.06(2H, m) , 
7.18(2H, t, J=8.8Hz), 7.33(2H, m) . 
ESI-Mass: 339.2(MH+). 

Eyamplp 7A1 • 1 - \ 1 - ( 4 - f 1 nor oph pn e t by 1 ^pip^r-jdin-4-vll - S - 

ch~\ oro - fi-aminoindol inp 
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HoN 



N - Chi orosucc inimide (0.24 g) was added at room temperature 
to a solution of 1 - [ 1 - ( 4 - f luorophene thyl ) piper idin - 4 - yl ] - 6 - 
aminoindoline {0.5 g) in ace toni trile (50ml) and the resultant 
mixture was stirred for 1 hr. Then the reaction mixture was 



^ filtered and concentrated under reduced pressure. Next, a 5 

m 

PJ N aqueous solution of sodium hydroxide and ethyl acetate were 

m 

4) added thereto and the layers were separated. The organic layer 

Q was washed wi th brine and dried over anhydrous magnesium sulfate . 

Ul 

Jj; The resulting residue was purified by silica gel column 

chromatography (methylene chloride/ethanol system) to give the 
title compound (0.19 g) as a brown oil (yield: 34%). 
1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.69-1.83 (4H, m) , 2 . 0 3 - 2 . 1 1 ( 2H , m) , 2 . 5 1 - 2 . 6 0 ( 2H , 
m) , 2 .75-2 . 82 (2H, m) , 2.83(2H, t , J=8Hz), 3 . 0 8 - 3 . 1 5 ( 2H , m) , 
3 .20-3 .32 (1H, m) , 3.38(2H, t, J=8Hz), 3.85(2H, br-s), 5.89<1H, 
s), 6.89(1H, s) , 6 . 92 -7 . 00 (2H, m) , 7 . 1 1 - 7 . 2 1 { 2 H , m) . 
RxampIP 21 fi: .gynMiPsis of 1 - M - ( 4 - f 1 11 or on h Pn P t hV 1 ) - 
pippriHin-4-yl 1 -S-rhlnrn-fi-niPt-haTiPsnl fony] aminni nfinl infi 
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1- [1- (4 - Fluorophenethyl ) piperidin- 4 -yl] -5-chloro-6 - 
aminoindoline (0.19 g) and methanesulf onyl chloride (0.058 g) 
were treated as in Example 116 to give the oxalate (I60mg) of 
the title compound as a pale red powder (yield: 58%) . 
m.p. (oxalate) : 193 - 196°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.73-1.83 (4H, m) , 2 . 8 1 - 3 . 0 0 ( 6H , m) , 2.91(3H.s), 
3 . 09-3 .15 (2H, m) , 3.37(2H, t, J = 8Hz) , 3 . 42 - 3 . 5 6 ( 2H , m) , 
3 .58-3 .65 (1H, m) , 6.49(1H, s) , 7.10<1H, s), 7 . 12 - 7 . 2 0 ( 2H , m) , 
7 . 23 -7 .31 (2H # m) . 
FAB -Mass : 4 52 (MH+) . 

Exampl p 219: pyntlipRi of 1 - Tl - (A - f 1 unrnphpnpthyl ) - 
pi p^-ri d i n - 4 - yl 1 - S- r hlnrn-fi -mpf hoxyi ndol i ne 




N-Chlorosuccinimide (0 . 15 g) was added at room temperature 
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to a solution of 1 - [1 - (4 - f luorophene thy 1 ) piperidin - 4 -yl] - 6 - 
methoxyindoline (0.39 g) in methylene chloride (5 ml) and the 
resultant mixture was stirred for 20 min. Then a 5 N aqueous 
solution of sodium hydroxide and ethyl acetate were added to 
the reaction solution and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate. The resulting residue was purified by 
silica gel column chromatography (methylene chloride/ethanol 
system)' followed by conversion into a hydrochloride to give the 
hydrochloride (0.10 g) of the title compound as a pale red powder 
(yield: 21%) . 

m.p. (hydrochloride) : 135 - 138°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.83-2.08(4H, m), 2.82(2H, t, J=8Hz) , 3 . 00 - 3 . 12 ( 4H , 
m) , 3 .21-3 .29 (2H, m) , 3.34(2H, t, J-8Hz), 3 . 6 0 - 3 . 6 7 ( 2H , m) , 
3 .72-3 .84 (1H, m) , 3.79(3H, s) , 6.34(1H, s) , 6.99(1H, s), 
7 . 15-7 .20 (2H, m) , 7 . 3 0 - 7 . 3 4 ( 2H , m) . 
FAB - Mas s : 399 (MH+) . 

FvainpIP 79.0- .qynfhPs ic; nf 1 - f 1 - ( 2 . 4 - d i f 1 n or onh en ft f . h vl) - 
p i ppr i d i n - A - y 1 1 - - am i noi ndol i ne 



423 




^ i ^ s was treated 

i.tPiperidin^-yD-e-nitroindolxne (3.5 g) 

no to give the title compound (2.4 
as in Example 2 or Example 110 to gi 

g , a's a pale yellow powder (yield: 40%) . 
'H-NMR (400 MHz, CDC1 3 ) : 

1 o 09 2 15(2H, m) . 2.52-2.60 (2H, 
5(ppm) 1.69-1.88 (4H, m) , 2.09-2.15(2 

> 3 07 -3 1K2H, m). 3.14-3.2K1H. m) . 
m ) , 2.78-2.89(2H, m) . 3.07 3.J.AI 

i r aillH s) , 5 . 98 (1H, d, 

3.22(2H. t. a = 8Hz). 3.50(2H. br-.l. 5.81C1H. 

,-BH.). 6.72-e.83(3H. m) , 7 . 10 - 7 . 20 ( 1H , m) . 

v. „f i_n _.(? i-^^niQi-nptiPtipmiU 

pi prri r 1 ^ n " 




! ^.(2 4-Oiflo°rocl>«»« th y 1,plP " rlai ' , "''' y:L1 " 6 " 

„„ „-»a .. i. — »« » "™ th « 1210 

j as _ Dale yellow hygroscopic amorphous 
mg ) of the title compound as a pale y 
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solid (yield: 45%) - 
*H - NMR (400 MHZ, DMSO-d 6 ) : 



(1H, 
(1H. 



l H - NMR (400 MHz, DMSO-o 6 , - 

„„ , x 99 -2.10(2H, m), 2.84(2H. t. 
5(pp m ) 1.83 -X.89 12H. m). !•« 

r, -x c i 43 (1H, m) , 3 - ^ 

3 - , 7 22 -7 28(1H. m). 7.39-7-45 

d , a-SHz). 7.06-7.HUH. m). 7-22 7. 

v. el 10 76 (1H, br-s) ■ 
m), 9.34(1H, br-s). 10. 

FAB - Mas s : 4 3 6 (MH+ ) 
pi^ieiJ-dJLii^^J-l-- 11 --^ ^ 




, u (2 4 . D ifluorop h «n.tHyl)PiP«"i-*- y11 - 6 - 

^ ,c mll were treated 

. (0 6 g ) and acetic anhydnde (5 ml) wer 
aminoindolxne (0.6 g) an 

le 133 to give the hydrochloride (640 rag) of 

as in Example 133 to gx 

compound as a white powder (yield: 87%) • 
'H - NMR (400 MHZ, DMSO-d 6 ): 

*, , 1 83 -1 98(4H, m). 1.990H. s). 2.81(2H, t. 

5(PPm) . 3 55 . 3 69(3H. »). 6.58(1H. 

x 9? - 3 33 (4H, m) , 3 . 5b J ■ ° 

nn 3 13 (4H. m) » 3 3 , 

3 ' 00 x 7 07-7 12(1H, m) , 

d J=8HZ), 6.90(1H, d. J - 8H z ) 

, 7 39 -7.45 (lH, m). 9-69UH. br-s). 
7 .24 -7 .30 (1H, m) • ' * J 3 
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FAB - Mas s : 400 (MH+) . 

Kxampl p 2 2 3 ■ SynfhpRis of 1 - [ 1 - ( 9. s 4 - d i f 1 unrnphfn p thy \ ) - 
pi ppr i d i n - 4 - y 1 1 - - hromo i n do 1 i n e 



F 




1 - (Piperidin-4 -yl) - 6 - bromoindol ine (3.0 g) and 2,4- 
dif luorophenethyl bromide (3.1 g) were treated as in Example 

2 to give the title compound (2.7 g) as a white powder (yield: 
60%) . 

1 K - NMR (400 MHZ, CDC1 3 ) : 

5(ppm) 1.70-1.85 (4H, m) , 2 . 1 0 - 2 . 2 1 ( 2H , m) , 2 . 5 1 - 2 . 6 3 ( 2H , 
m) 2.79-2.89 (2H, m) , 2.90(2H / t, J=8Hz), 3 . 0 8 - 3 . 17 ( 2H , m) , 

3 .28-3 .37 <1H, m) , 3.41(2H, t, J=8Hz), 6.48(1H, s), 6.69(1H, d, 
J=8Hz) , 6 . 72 - 6 . 84 (2H, m) , 6 . 90 (1H, d, J~8Hz) , 7 . 11 - 7 . 2 0 ( 1H , m) . 
Kvamplp 324- .qynt-hpsis of 1 - f 1 - ( 2 . 4 - d i f 1 n nr on h en e t . h vl ) - 
pippri din-4-yl ) - fi- arpt-ami dompfhyl indol ine 



F 
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1 - [1 - (2,4 - Difluor ophen ethyl ) piperidin-4-yl] - 6 - 
bromoindol ine (3.5 g) was treated as in Examples 130 to 133 to 
give the hydrochloride {0.26 g) of the title compound as a gray 
powder {yield: 7.3%) . 

m.p. (hydrochloride): 179°C (decomp.) 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.80(3H, s) , 1. 85-2 .05 (4H, m) , 2.90<2H, t , J=8Hz), 
3.03-3.28<4H, m), 3.21-3.39(4H, m), 3.64-3.78(3H, m) , 4t30(2H, 
s) , 6.51-6.60 (2H, m) , 6 . 9 8 - 7 . 0 8 ( 2H , m) , 7 . 11 - 7 . 19 ( 1H , m) , 
7 . 32 -7 . 40 {1H, m) , 8.25(1H, br-s). 
FAB - Mass : 414 (MH+) . 

Ry^mplp ?2S- Rynt-hfisi s of 1 - \ 1 - ( 4 - rii f 1 nornphpnpt-.hyl I - 
pipp-rid-in-4-yll -fi-ra rhamnyl mpt.hy l i ndnl -j hp 



F 




1- [1- (2 , 4 -Dif luorophenethyl) piperidin- 4 -yl] -6- 
bromoindoline (1.8 g) was treated as in Examples 136, 142, 145 
and 147 to give the hydrochloride (0.12 g) of the title compound 
as a pale green powder (yield: 6.6%) . 
m.p. (hydrochloride) : 241 - 243°C. 
l H-NMR (400 MHz, DMSO-d 6 ) : 
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5(ppm) 1.85-2.05(4H, m) , 2.89 {2H, t f J=8Hz) , 3.03-3.18(4H f 
m) , 3.21-3.43 (4H f m) , 3.49(2H, s) f 3 . 6 4 - 3 . 7 7 { 3H , m) , 6.52- 
6.59(2H, m) , 6.98-7.10 (4H, m) , 7 . 2 9 - 7 . 3 5 { 1H , m) , 7.59(1H, 
br-s) . 

FAB-Mass : 400 { MH+ ) . 

FvainplP 22fi- . SynMiPR - i^ of 1 - ll - T 3 - f 4 - f 1 U Oronh PT1 Vl ) - 

propyl lp-jp^r-irHn-4- y i ) - - a r p t- a m i dome thy] i nrlol i ne 



1 - (Piperidin - 4 -yl ) - 6 - ace tamidomethyl indol ine (250 mg) 
and 3- ( 4 - fluorophenyl ) propyl bromide (240 mg) were treated as 
in Example 2 to give the title compound (220 mg) as pale yellow 
prisms (yield: 58%) . 
m.p. : 128 - 130°C. 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.73-1.99 (6H, m) , 2.00(3H, s), 2 . 0 2 - 2 . 2 0 ( 2H , m) , 
2.39-2.67 (4H, m) , 2.92(2H, t, J=8Hz), 3 . 02 - 3 . 2 0 (2H , m) , 
3 .34-3 .44 (1H, m) , 3.41(2H, t, J=8Hz), 4.32<2H, d, J=6Hz) / 
5.7K1H, br-s), 6.33(1H, s), 6.45(1H, d, J=8Hz), 6 . 94 - 7 . 0 0 ( 3H , 
m) , 7 . 12 -7 . 16 (2H, m) . 
FAB-Mass : 410 (MH+) . 
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Fy^m pl p 227 : Rynfhps is of 1 - (1 - T4- (4 - f 1 imronhenvl ) hutvl 1 - 
pippr-idin-4-yl ) - - ^rpf^mi dnmpthyl indoline 




1 - (Piperidin- 4 -yl ) - 6 - ace tami domethyl indol ine (250 mg) 
and 4 - {4 - f luorophenyl ) butyl bromide (250 mg) were treated as 
in Example 2 to give the title compound (280 mg) as white needles 



flj (yield: 70%) . 

Hi 

€i m.p. : 119 - 121°C. 

0 1 H - NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.50-1.68 (4H f m) , 1 . 7 0 - 1 . 84 ( 4H , m) , 1 . 99 - 2 . 12 (2H , 

t if 

P m) , 2.00(3H, s) , 2.34-2.45(2H, m) , 2 . 57 - 2 . 6 4 ( 2H , m) , 2.91(2H, 

t, J = 8Hz), 3 . 00-3 . 10 (2H, m)', 3 . 32 - 3 . 44 { 1H , m) , 3.40(2H, t, 
J=8Hz), 4.32(2H, d, J=6Hz), 5.70(1H, br-s), 6.3K1H, s) , 
6.59(1H, d, J- 8Hz ) , 6 . 9 3 - 7 . 0 0 ( 3H , m) , 7 . 1 0 - 7 . 14 ( 2H , m) . 
FAB -Mass : 4 24 (MH+) . 

KxampIP 228: Synapsis of i . fl - U - TnpfhoxynhftnRf.hvl ) • 
pip^-rid-in-4-yll - - mpf-hn xyi ndol i ne 
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1 - { Piperidin - 4 - yl ) - 6 - me thoxy indol ine (320 mg) and 4- 
methoxyphenethyl bromide (360 mg) were treated as in Example 
2 to give the oxalate (220 mg) of the title compound as a white 
powder (yield: 34%) . 
m.p. (oxalate) : 165 - 167°C. 
1 H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.74-1.88(4H,m), 2 .79 (2H, t, J=8Hz) , 2.84-2.90(4H, 
m) , 3 . 03 - 3 . 12 <2H, m) , 3.30(2H, t/ J = 8Hz) , 3 . 4 7 - 3 . 6 9 ( 3H , m) , 
3.67(3H, s) , 3.7K3H, s) , 6 . 07 - 6 . 15 (2H , m) , 6 . 8 4 - 6 . 9 3 { 3H , m) , 
7 . 1.6 - 7 . 21 (2H, m) . 
FAB - Mas S : 367 (MH+). 

RyampIP 2 29: SynMiPR i s of 1 - M - (4 - me thoxvnh en P th vl ) - 
pippT--idin-4-y11 - 6 - f 1 nnrni ndol ine 




OMe 



1 -( Piperidin - 4 - yl )- 6 - fluoroindol ine (250 mg) and 4- 
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methoxyphenethyl bromide (290 mg) were treated as in Example 

2 to give the hydrochloride (120 mg) of. the title compound as 

a white powder (yield: 27%) . 

m.p. (hydrochloride) : 212 - 214°C. 

'H-NMR (400 MHz, DMSO-d 6 ) : 

5 (ppm) 1.83-1.92<4H, m), 2.83{2H / t, J=8Hz), 2.90-2.97(2H, 
m) , 3 . 00-3 . 10 (2H, m) , 3 . 17 - 3 . 2 6 ( 2H , m) , 3.38(2H, t, J=8Hz), 
3.60-3.73(3H, m) , 3 .72 (3H, s) , 6.24-6.29<lH, m) , 6 . 3 6 - 6 -4 0 ( 1H , 
m) , 6 . 87 - 6 . 97 (3H, m) , 7 . 17 - 7 . 2 1 ( 2H f m) . 
FAB - Mas s : 355 (MH+). 

Rvamp T & 930- Rynthp g is of 1 - \ 1 - ( 4 - fill 1 f amovl T)h P i TI P! t h vl ) - 
pi ppri Hi n-4-yl 1 - -methoxvi ndnl ine 



1 - (Piperidin-4 -yl) - 6 -methoxyindoline (350 mg) and 4- 
sulf amoylphenethyl bromide (340 mg) were treated as in Example 
2 to give the title compound (7 0 mg) as a brown powder (yield: 
13%) . 

m.p. : 179 - 182°C. 

1 H - NMR (400 MHz, CDC1 3 ): 

5(ppm) 1 .71-1 .90 (4H, m) , 2 . 1 1 - 2 . 2 9 ( 2 H , m) , 2.61-2.70 (2H, 
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m) , 2 . 82 - 2 . 98 (4H, m) , 3 . 10 - 3 . 2 1 ( 2H , m) , 3 . 3 1 - 3 . 4 1 { 3 H , m) , 
3.78(3H, s) , 4.98(2H, br-s), 6.00(1H, s), 6.12<1H, d, J=8Hz), 
6.94<1H, d, J=8Hz) , 7.35(1H, d, J=8Hz) , 7.85(1H, d, J=8Hz). 
FAB-Mass: 416 (MH+) . 

Flx^mpl p 2 3 1: .qynMiPsis of 1 - [ 1 - ( 4 - f 1 u o r oph pn oxypr opy 1 ) - 
pi pprirH n - 4 -yl 1 - 6 - hromoi ndol i net 



1 - ( Piperidin - 4 -yl ) - 6 - bromoindoline (1.6 g) and 4- 
f luorophenoxypropyl bromide (1.6 g) were treated as in Example 
2 to give the title compound (2.2 g) as a white powder (yield: 
90%) . 

'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.51-1.85(2H, m) , 1 . 87 - 1 . 89 <2H, m) , 1 . 9 2 - 2 . 1 9 ( 4H , 
m) , 2.52-2 .62 (2H, m) , 2.90(2H, t, J=8Hz), 3 . 0 3 - 3 . 14 ( 2H , m) , 
3 .28-3 .33 (1H, m> , 3.42(2H, t, J=8Hz), 3.97(2H, t, J=6Hz), 
6 . 45 (1H, s) , 6 . 68 (1H, d, J = 8Hz) , 6.80-6.89(3H, m) , 6.92-7.00<2H, 
m) . 

Exampl p 2 3 2 ■ .^ynMiPSis nf 1 - [ 1 - ( 4 - f 1 n ornph en ox vn ronv 1 ) - 
pippridin-4 - yl 1 - fi-arp|-ami dome thy 1 i ndol ine 
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1- [1- (4 - Fluorophenoxypropyl) piperidin - 4 -yl] -6- 
bromoindoline (1.2 g) was treated as in Examples 130, 131 and 
133 to give the oxalate (46 mg) of the title compound as a brown 
hygroscopic amorphous solid (yield: 3.2%) . 
1 H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.77-1.93 <4H, m) , 2 . 03 - 2 . 13 ( 2H , m) , 2.08(3H, s), 
2 . 84 (2H, t, J=8Hz) , 2.85-2.99(2H, m), 3.04-3.12(2H, m), 3 . 31 (2H, 
t, J = 8Hz) , 3 .44-3 .53 (2H, m) , 3 . 6 0 - 3 . 6 9 ( 1H , m) , 4.03(2H, t, 
J=6Hz), 4.13(2H, d, J=6Hz), 6.39(1H, s), 6.45(1H, d, J=8Hz), 
6 . 93 -6 . 98 (3H, m) , 7 . 11 - 7 . 16 (2H, m) , 8.2K1H, t, J=6Hz). 
FAB - Mass : 426 (MH+) . 

Kxampl f> 2^ • Rynthpgi r of 1 - fl - [ 2 - ( 6 - 

hftn7nthiazoly1 1 Pthyl } - pi ppri rl i n - 4 - yl } - 6 - met hoxvi ndol ine 



MeO 




6 - (2 - Bromoethyl) benzo thiazole (0.108 g) and 1- 
(piperidin- 4 -yl) - 6 - me thoxy indol ine (0.105 g) were treated as 
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in Example 2 to give the title compound (0.145 g) as a yellow 
oil (yield: 81.9%). 

Next, oxalic acid (37 mg) was added thereto to give a salt 
followed by recrys tal 1 i za tion from ethanol. Thus the oxalate 
(0.097 g) of the title compound was obtained. 

m.p. : 188°C. 
Oxalate 

*H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.87C4H, m) , 2.82(2H, t, J=7.6Hz), 3.21(2H, br- 
t) , 3.18(2H, m) , 3.28(2H, m) , 3.34(2H, t, J=7.6Hz), 3.58(2H, 
m) , 3.70<3H, s), 3.72{1H, m) , 6.12(1H, d, J=7.6Hz), 6.15(1H, 
s), 6.9K1H, d, J=7.6Hz), 7.50(1H, d, J=8.4Hz) , 8.08<1H, d, 
J=8.4Hz), 8.10(1H ( s), 9.39(1H, s). 
ESI-Mass: 394.2(MH+) . 

PY am piP 314- s y ni->if>« - i « of i - n - f 4 - f 1 nnronhenptthvl ) - 
pi ppri Hi n -4 - y 1 1 ^^^1 n T 5 . 4 - f 1 i ndol i TIP 



Thiazolo [5, 4-f ] indoline (0.2 g) , 1- (4-fluoro- 
phenethyl) -4 -piperidone (0.6 g) , acetic acid (0.66 g) and 
triacetoxylated sodium borohydride (0.79 g) were treated as in 
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Example 101 to give the hydrochloride (0.34 g) of the title 
compound as a yellow powder (yield: 71%) . 
m.p. (hydrochloride): 165°C (decomp.). 
l H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1 . 93 -2 . 06 (4H, m) , 2 . 9 8 - 3 . 0 6 ( 4H , m) , 3 . 08 - 3 . 19 ( 2H , 
m) , 3.24 - 3.32 (2H, m) , 3.43(2H, t, J=8Hz), 3 . 6 0 - 3 . 7 0 ( 2H , m) , 
3.81-3.90(1H, m) , 7 . 1 6 - 7 . 2 0 ( 3H , m) , 7 . 3 1 - 7 . 3 6 ( 2H , m) , 7.70<1H, 
s), 9.14I1H,' s). 
FAB - Mas s : 382 (MH+) 

Rvamplp .gynthp s is nf 1 - \ 1 - I 4 - f 1 u or OT>h PT1 P t h vl ) - 

p-ippT-id-jn-4-yl 1 .fi-a minnthi 37n1o f S . 4-fl i Tldol ine 



Bromine (0.22 ml) was added dropwise into a solution of 
1- [1- (4 - f luorophenethyl) piperidin-4 -yl] - 6 - aminoindol ine 
(1.2 g) and potassium thiocyanate (1.0 g) in acetic acid (12 
ml) and the resultant mixture was heated at 100°C for 1 hr . Under 
ice cooling, a 5 N aqueous solution of sodium hydroxide and 
chloroform were added to the reaction solution and the layers 
were separated. The organic layer was washed with brine and 
dried over anhydrous magnesium sulfate. Then the residue was 
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purified by silica gel column chromatography (methylene 
chloride/ethanol system) to give the title compound (0.20 g) 
as a brown powder (yield: 14%) . 
m.p. : 173°C (decomp. ) . 
'H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1 . 68- 1 . 90 (2H, m) , 2 . 07 - 2 . 1 6 ( 2H , m) , 2 . 55 - 2 . 6 1 ( 2H , 
m) , 2 .75-2 . 82 (2H, m) , 2.97(2H, t, J=8Hz), 3 . 07 - 3 . 14 ( 2H , m) , 
3.36-3.45{lH, m) , 3.41<2H, t, J=8Hz), 5.25<2H, br-s), 6.62(1H, 
s) , 6 . 94 -6 . 99 (2H, m) , 7 . 1 4 - 7 . 1 9 ( 3H , m) . 
FAB -Mass: 3 97 (MH+). 

Fv^mpiP 236- gynfhpgis of 1 - f 1 - f 4 - fl n nronh en e th vl ) - 
pippridin-4 -yl 1 -7- hydroxy - f 4a . 7a ) - ryrl nhpxanni ndoline and 
1 - f 1 - (A - f 1 nnmphpnPthyl \ pi ppri d i n - 4 - vll - 4 -hydroxy- ( 3b . fifl ) - 
ryrlnhpy^nninHnl inp and OXfllfltft S thereof 
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OH 



Under ice cooling, triethyl phosphonoacetate (2.24 g) was 
added dropwise into a suspension of 60% sodium hydride (0.4 g) 
in THF (3 0 ml ) . After the completion of the evolution of 
hydrogen, a solution of 1 - ( 1 - acetylpiperidin - 4 - yl ) - 
indoline-7 - carboxaldehyde (2.4 g) in THF (20 ml) was added 
dropwise into the reaction solution and the resultant mixture 
was reacted at room temperature for 3 hr. Then the reaction 
solution was partitioned between ethyl acetate and water 
followed by washing with water, drying and concentration under 
reduced pressure. 



The resulting residue was dissolved in ethanol {50 ml) . 
After adding 10% palladium carbon (0.3- g) thereto, 
hydrogena tion was carried out under atmospheric pressure. 
After the completion of the reaction, the reaction solution was 
filtered through celite and washed with ethanol. A 5 N aqueous 
solution (5 ml) of sodium hydroxide was added to the filtrate 
and the resultant mixture was reacted at 50°C for 1 hr . After 
cooling the reaction solution , a 5 N aqueous solution is ml) 
of hydrochloric acid was added thereto followed by 
concentration under reduced pressure . Then methylene chloride 
(100 ml) was added to the residue and the resultant mixture was 
filtered through celite. The filtrate was concentrated. 

To the resulting crude carboxylic acid (1.8 g) thus 
obtained was added polyphosphoric acid (30 g) and the resultant 
mixture was reacted at 120°C for 2 hr . Next, the reaction 
solution was cooled to 50°C and water (200 ml) was added thereto 
followed by extraction with ethyl acetate. The ethyl acetate 
layer was washed successively with water, a 10% aqueous solution 
of potassium carbonate, water and brine , dried and concentrated 
under reduced pressure. The residue was purified by silica gel 
column chromatography (ethyl ace ta te/n - hexane system) to give 
a mixture (0.31 g) of cyclopen tanone derivatives as a colorless 
oil . 

This mixture was dissolved in ethanol (15 ml) . After 
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adding an 8 N aqueous solution ( 5 ml ) of sodium hydroxide thereto, 
the resultant mixture was heated under reflux for 6 hr. Then 
the reaction solution was concentrated under reduced pressure 
and the residue was partitioned between ethyl acetate and an 
aqueous solution of ammonium chloride. The ethyl acetate layer 
was washed with water, dried and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
short column chromatography (methylene chloride/methanol 
system) to give a pale brown oil (0.21 g) . 

This oily mixture (0.20 g) , 4 - f luorophene thyl bromide 
(0.18 g) and potassium carbonate (0.43 g) were suspended in DMF 
(15 ml) and then reacted at 60°C for 12 hr . The reaction solution 
was partitioned between ethyl acetate and water. The ethyl 
acetate layer was washed with water and brine, dried and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (methylene 
chloride/methanol system) to give a mixture (0.12 g) of ketone 
derivatives as a colorless oil. 

This mixture was dissolved in methanol and sodium 
borohydride was added thereto at room temperature. After 
reacting for 30 min, the solvent was evaporated under reduced 
pressure. Then the residue was partitioned between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure. The 



resulting residue was purified by silica gel column 
chromatography (methylene chloride/me thanol system) to give 
1- [1- ( 4 - f luorophene thyl ) piperidin - 4 - yl ] -7-hydroxy- (4a, 7a) - 
cyclohexanoindoline (0.04 g) and 1 -[ 1 -( 4 - f luorophene thyl ) - 
piperidin-4-yl] -4 -hydroxy- (3b, 6a) -cyclohexanoindoline (0.03 
g) each as a colorless oil . These compounds were each dissolved 
in methanol and reacted with oxalic acid. After removing the 
solvent, ether was added to the residue. The resulting 
precipitate was collected by filtration and dried. Thus the 
oxalates of the title compounds were obtained each as an 
amorphous solid. 

(1) 1- [1- (4 -Fluorophenethyl) piperidin-4 -yl] -7-hydroxy- 
(4a, 7a) -cyclohexanoindoline 

Oxalate 

1 H -NMR (400 MHz, CD 3 OD) : 

5(ppm) 1 . 87 (1H, m) , 2 . 04 (4H, m) , 2 . 3 9 (1H, m) , 2 . 63 (1H, m) , 
2.86(3H, m) , 3 . 02 - 3 . 2 5 ( 4H , m) , 3 . 3 0 - 3 . 4 0 ( 4H , m) , 3 . 7 0 - 3 . 8 5 ( 3H , 
m) , 5.06(1H, br-t), 6.56(1H, s) , 6.92(1H, s), 7.05(2H, t, 
J=8 . 0Hz) , 7.31 (2H, br) . 
FAB - Ma s s : 381 (MH+) . 

(2) 1- [1- (4 - Fluorophenethyl) piperidin- 4 -yl] -4-hydroxy- 
(3b, 6a) -cyclohexanoindoline 

Oxalate 

*H - NMR (400 MHz, CD 3 OD) : 
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5(ppm) 1.87-2.06(5H, m) , 2 . 37 (1H, m) , 2.65(1H, m) , 2 . 93 (2H, 
m) , 3 .02 - 3 .23 (5H, m) , 3 . 3 0 - 3 . 4 0 ( 4 H , m) , 3 . 7 0 - 3 . 8 4 ( 3 H , m) , 
5.15(1H, br-t), 6.48(1H, d, J=8.0Hz), 6.92(1H, d, J=8.0Hz), 
7.05(2H, t, J=8.0Hz) / 7.32(2H, br-t). 
FAB - Mass : 381 (MH+) . 

Kxflmpl p 2 3 7- Syn thpsis of 1 - M -mpth yl pi ppridi n - 4 -yl ) - 6 - ( 4 - 
f 1 iinm hpn7Pnpsn 1 fn nyl flininn) indnl i ne 



6 - (4 - Fluorobenzenesul f onylamino) indoline (0.3 g) , 1- 
methyl - 4 -piperidone (0.17 g) , acetic acid (0.36 g) and 
triacetoxylated sodium borohydride (0.41 g) were treated as in 
Example 101 to give the hydrochloride (0.08 g) of the title 
compound as a pale yellow powder (yield: 19%). 
m.p. (hydrochloride) : 170 - 172°C. 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.63-1.7K2H, m) , 1 . 8 0 - 1 . 9 4 ( 2H , m) , 2.71(3H, s), 
2.76<2H, t, J=8Hz) , 3 . 03 - 3 . 14 (2H , m) , 3.24(2H, t, J=8Hz), 
3 . 40 -3 . 56 (3H, m) , 6.18(1H, d, J=8Hz), 6.22(1H, s), 6.81<1H, d, 
J = 8Hz) , 7 .35 -7 .39 (2H, m) , 7 . 6 9 - 7 . 7 8 ( 2 H , m) . 
FAB - Mas s : 390 (MH + ) . 
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in 



Fx^m pl p 2 1 8 : Synt.hfisi s of 1 - ( 1 - e t h y 1 p i p e r i d i n - 4 - vl ) - 6 - f 4 - 
f 1iinrnhpn?pnpsii1 fonylaminn) i nriol ine 




6 - ( 4 - Fluorobenzenesulf onylamino) indol ine (0.3 g) , 1- 
ethyl - 4 -piperidone (0.19 g) , acetic acid (0.36 g) and 



"rf triacetoxylated sodium borohydride (0.41 g) were treated as in 

*S Example 101 to give the hydrochloride (0.34 g) of the title 

fH 

f E | compound as a pale yellow hygroscopic amorphous solid (yield: 

il 77%) . 

0 'H-NMR (400 MHz , DMSO-d 6 ) : 



SI 5(ppm) 1 . 22 (3H, t, J = 7Hz), 1.62-1.71 (2H ( m) , 1.80-1.99(2H, 

Hi 

K 

t m) , 2.76(2H / t, J=8Hz), 2 . 95 - 3 . 19 (4H , m) , 3.22(2H, t, J=8Hz), 



3 . 48-3 . 80 (3H, m) , 6.16(1H, d, J=8Hz), 6.23(1H, s), 6.81(1H, d, 
J=8Hz), 7 . 31-7 . 40 (2H, m) , 7 . 7 0 - 7 . 8 0 ( 2H , m) . 
FAB - Mas s : 390 (MH+) . 

Kxampl e 2 3 9 : Synt-hpsi s of 1 - M - «=> thy 1 p i ppr i d i ny 1 ) - 4 - f 4 - 
f 1 nnrophpTiyl ) -i ndnl ine 
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4 - { 4 - Fluorophenyl ) indoline (250 mg ) , 1 -ethyl -4- 
piperidone (230 mg) , acetic acid (430 mg) and tr iacetoxy la ted 
sodium borohydride (510 mg) were treated as in Example 1 to give 
the hydrochloride (200 mg) of the title compound as a white 
powder {yield: 46%) . 

m.p. (hydrochloride): 270°C (decomp.) . 
'H-NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.2 3 (3H, t, J=7Hz) , 1.83-2.04 (4H, m) , 2.91-3,12 (6H, 
m) , 3 . 24 -3 . 34 (2H, m) , 3 . 5 0 - 3 . 57 ( 2H , m) , 3 . 7 0 - 3 . 8 0 { 1H , m) , 
6.54(1H, d, J=8Hz), 6.60(1H, d, J=8Hz), 7.09(1H, t, J=8Kz) , 
7.21-7 .26 <2H, m) , 7 . 4 5 - 7 . 4 8 ( 2H , m) , 9.89(1H, br-s). 
FAB - Mas s : 325 (MH+) . 

Kvampl <=> 24 0- Synthesis nf 1 - M - *=> fhy 1 p i pe r i d i n - 4 - y "1 ) - 3 - ( 4 - 
flimrn phPnyl \ indol Inp 



3 - (4 - Fluorophenyl) indoline (0.184 g) was treated as in 
Example 16 to give the title compound (0.102 g) as a yellow oil 
(yield: 38 . 0%) . 

Next, oxalic acid (14 mg) was added thereto to give a salt 




F 



followed by 




from ethanol . 



Thus the oxalate 
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(0.063 g) of the title compound was obtained, 
m.p. (oxalate) : 216°C. 
Oxalate 

l H-NMR (400 MHz, DMS0-d s ) : 

5(ppm) 1.20(3H, t, J=6.8Hz), 1.90(4H, m) , 2.96(2H, m) , 
3.04{2H, m) , 3.23(1H, t ( J=8.2Hz) , 3.48(2H, m) , 3.75(2H, m) , 
4.42(1H, t, J=8.2Hz), 6.58(1H, t, J=7.6Hz) ( 6.64{1H, d, 
J=7.6Hz), 6.78(1H, d, J=7.6Hz), 7.06 (1H, t, J=7.6Hz), 7,-14<2H, 
t, J=8.4Hz), 7.28(1H # dd , J=5.6 / 8.4Hz). 
FAB - Mas s : 325 ( MH+ ) . 

Fxampl p 241 - Syr, t- h o g -j ^ of 1 - M - fith y l ni ner i d i n - 4 - vl ) - 3 - ( 4 - 
mpthnxyphpnyl ) in dnl inp 




MeO 

Methoxymethyltriphenylphosphonium bromide (7.113 g) and 
4 -anisaldehyde (2.6 ml) were treated as in Production Example 
41-1 to give a pale yellow, oil (2.235 g) .- Then this product 
was dissolved in isopropanol (25 ml) and 2 N hydrochloric acid 
(25 ml) . After adding phenylhydraz ine (1.0 ml) , the resultant 
mixture was heated under reflux for 1 hr . Then the reaction 
solution was allowed to cool and concentrated under reduced 
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pressure. Next, ethyl acetate was added thereto and the layers 
were separated. The organic layer was washed with saturated 
aqueous solution of sodium bicarbonate and brine, dried over 
anhydrous sodium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give a 
yellow oil (1.249 g) . The resulting product was treated as in 
Production Example 54 to give a yellow oil (0.534 g) ... 
Subsequently, this product and 1 - ethyl - 4 - piper idone were 
treated as in Example 16 to give the title compound (0.307 g) 
as a yellow oil (yield: 4.4%) . 

Next, oxalic acid (41 mg) was added thereto to give a salt 
followed by recrys tal 1 i za tion from ethanol. Thus the oxalate 
(0.151 g) of the title compound was obtained as pale yellow 
crystals . 

m.p. (oxalate) : 143°C. 
Oxalate 

1 H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.20(3H, t, J=7.2Hz), 1.89(4H, m) , 2.95(2H, m) , 
3.04(2H, m) , 3.19(1H, t, J=8.4Hz), 3.48(2H, m) , 3.72(3H, s), 
3.75(2H, m) , 4.34(1H, t, J=8.4Hz), 6.57(1H, t, J=7.6Hz), 
6.62(1H, d, J=7.6Hz), 6.75<1H, d, J=7.6Hz), 6.88{2H, d, 
J=8.8Hz), 7.05(1H, t, J=7.6Hz), 7.16C2H, t, J=8.8Hz). 
ESI-Mass: 337 . 1 ( MH+ ) . 
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F.xampl ft 242 : ^yn f h ft r i ^ of 1 - (1 - Pthvl ni npri di n - 4 - vl ) - V (4 
mpMinxyhpnzyl ) in riol i n ft 




MeO 



3 - (4 -Methoxybenzyl) indoline (0.332 g) and l-ethyl-4- 
piperidone (0.28 ml) were treated as in Example 16 to give the 

□ 

-il title compound (0.380 g) as a pale yellow oil (yield: 78.0%) . 

4[ Next, oxalic acid (49 mg) was added thereto to give a salt 

followed by recrys talli zation from acetone. Thus the oxalate 
(0.150 g) of the title compound was obtained, 
mvp; (oxalate): 136°C. 



pi Oxalate 

H J H - NMR (400 MHz, DMSO-d 6 ) : 

5(ppm) 1.18(3H, t, J=7.6Hz), 1.80(4H, m) , 2.63(1H, dd, 
J=9.2, 13 . 6Hz) , 2 . 89 <2H, m) , 2 . 99 (4H, m) , 3 .23 (1H, t, J=8 . 6Hz) , 
3.44(3H, m) , 3.67(1H, m) , 3.73(3H, s), 6.51(1H, d, J=7.6Hz), 
6.55(1H, t, J=7.6Hz), 6.87(2H, d, J=8.4Hz), 6.92(1H, d, 
J=7.6Hz), 7.0K1H, t, J=7.6Hz), 7.15(2H, d, J = 8.4Hz). 
ESI-Mass: 351.3(MH+) . 

Fy^mpl ft - 1 • fiynthfi s is of 1 - (4 - nvr i d v 1 me f h vl ) - 1 - ( 4 - 

mpt-hnyyhpnzyl ) inriol ine 
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CI 




MeO 

3 - (4 - Methoxybenzyl ) indoline (2.0 g) and 4- 
pyridinecarboxyaldehyde (1.2 ml) were treated as in Example 16 
to give the title compound (1.474 g) as a pale yellow oil (yield : 
53 .44%) . 

1 H - NMR (400 MHz, CDC1 3 ) : 

5(ppm) 2.27<1H, d, J-8.8, 14.0Hz), 3.08(2H, m) , 3.36{1H, 
t, J=8.8Hz) , 3.55(1H, m) , 3.79<3H, s), 4.20<2H, d, J=7.6Hz), 
7.00(1H, d, J=7.6Hz), 7.06(3H, m) , 7.20(2H, m) , 8.53(2H, dd , 
J=l . 6 , 4 . 8Hz) . 

HI RxamplP 243-2: .qynth^p -ig of 1 - T M - e th vl n i ner 1 d i n - 3 - en - 4 - 

yl VmPfhyl ] - 3 - ( d - thoxyhpn zvl ) i ndol i Tift 




MeO 



1 - {4 - Pyridylmethyl) - 3 - ( 4 -methoxybenzyl ) indoline {0.7 g) 
was dissolved in acetonitrile (10 ml) . After adding ethyl 
iodide (0.29 ml), the mixture was heated in a sealed tube at 
70 to 90°C for 9 hr . After allowing to cool, the reaction 
solution was concentrated under reduced pressure. Then 
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ethanol (20 ml) and sodium borohydride (0.40 g) were added to 
the residue followed by stirring at room temperature for 1 hr . 
The reaction solution was concentrated under reduced pressure, 
diluted with ethyl acetate (200 ml), washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
title compound (0.115 g) as a pale yellow oil (yield: 15.0%) . 
'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1.12(3H, t, J=7.2Hz), 2.14(2H, m) , 2.48(2H, q, 
J=7.2Hz) / 2.56(2H, m) , 2.73(1H, dd, J=9.2, 14.4Hz), 2.96(2H, 
br-d) , 3.0K2H, m) , 3.40(2H, t, J=9.2Hz), 3.53(2H, br-s), 
3.79(3H, s) , 5.58(1H, br-s), 6.47<1H, d, J=9.1Hz), 6.61(1H, d, 
J=9.1Hz), 6.83(2H, m) , 6.83(2H, m) , 6 . 91 ( 1H, d ( J=8.0Hz), 
6.47(1H, d, J=9.1Hz), 7.07(3H, m) . 

Evampl p> HV^: SynfhpRi s of 1 - [ M -pthyl pipPT"Hin-/l- 
yl ) mfit-hyl 1 - ^ - (A -mp thnyyhftn7y1 ) i nriol "i ne 



1 - [ ( 1 - Ethylpiperidin- 3 - en - 4 - yl ) methyl ] - 3 - (4 - 
methoxybenzyl) indoline (0.115 g) was dissolved in ethanol (3.2 
ml) . After adding a palladium carbon catalyst thereto, 
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catalytic reduction was carried out under atmospheric pressure 
at room temperature for 54 hr . Then the catalyst was filtered 
off and the filtrate was concentrated under reduced pressure. 
The resulting residue was purified by NH-silica gel column 
chromatography ( hexane/e thy 1 acetate system) to give the title 
compound (0.053 g) as a pale yellow oil (yield: 45.8%) . 

Next, oxalic acid (6 mg) was added thereto to give a salt 
followed by recrystallization from a solvent mixture of ethyl 
acetate with isopropyl ether. Thus the oxalate (0.313 g) of 
the title compound was obtained as colorless crystals, 
m.p. (oxalate): 78°C. 
Oxalate 

'H-NMR (400 MHz , DMSO-d s ) : 

5(ppm) 1.17(3H, t, J-7.2HZ), 1.38(2H, m) , 1.82<2H, br- 
t) , 2.64(1H, dd, J=8.6, 14.0Hz), 2.75(2H, br-t) # 2.83(1H, m) , 
2 . 97 (4H, m) , 3 . 2 9 <1H, t, J=8 . 6Hz) , 3 . 3 4 (2H, br-d) , 3 .45 (lH f m) , 
3.73<3H, s) , 6.48(1H, d, J=7.6Hz), 6.55QH, t, J=7.6Hz), 
6.86(2H, d ( J-8.4HZ), 6.94(1H, d, J=7.6Hz), 6.99<1H, t, 
J=7.6Hz), 7.14(2H, d, J=8.4Hz). 
FAB - Mas s : 365 (MH+) . 

Kvampl p 244: Rynthpsis of 1 - M - p t b y 1 p i per i d i n - 4 - v l ) - 1 - ( 4 - 
f 1 uoroben zyl ) i ndol i ne 
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3 - (4 - Fluorobenzyl ) indol ine (1.163 g) and 1 - ethyl -4- 
piperidone (1.0 ml) were treated as in Example 16 to give the 
title compound (1.614 g) as a yellow oil (yield: 93.7%). 

Next, oxalic acid (21 mg) was added thereto to give-a salt 
followed by recrys tal 1 i zation from ethanol . Thus the oxalate 
of the title compound was obtained, 
m.p. (oxalate) : 203°C. 
Oxalate 

1 H - NMR (400 MHz , DMSO-d 6 ) : 

5(ppm) 1.20(3H, t, J-7.2HZ) , 1.82(4H, m) , 2.70 (1H, dd , 
J=8.8, 13.2Hz), 2 .90-3 . 07 <6H, m) , 3.26(1H, t, J=8.8Hz), 
3 .41-3 . 50 (3H, m) , 3.68(1H, m) , 6.54(2H, m) , 6.91<1H, d, 
J=7.6Hz), 7.02(1H, t, J=7.6Hz>, 7.12 (2H, t ( J-8.8Hz), 7.27{1H, 
dd, J=5. 6, 8 . 8Hz) . 
ESI-Mass: 339.2(MH+) . 

F.xamplP 24 5: SynMiPRic; of 1 - M - e th vl n i DP r i d i n - 4 - y 1 ) - 3 - ( 3 - 
pyri dyl methyl ) indol ine 
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3 - ( 3 -Pyridylmethyl ) indoline (0.253 g) was treated as in 
Example 16 to give the title compound (0.233 g) as a yellow oil 
(yield: 71.0%). 

Next, oxalic acid (65 mg) was added thereto to give a salt 
followed by recrystallization from ethanol . Thus the oxalate 
(0.191 g) of the title compound was obtained (yield: 45.5%). 

fjf m.p. (oxalate): 149°C. 

Oxalate 

X H - NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.20(3H, t, J=7.6Hz), 1.83(4H, m) , 2.76(1H, dd, 
J-8.8, 11.6Hz) , 3.04(6H, m) , 3.29(1H, t, J=8.8Hz) , 3.50(3H, m) , 
3.68(1H, m), 6.52(1H, d, J=7.6Hz), 6.56(1H, t, J=7.6Hz), 
6.92(1H, d, J=7.6Hz), 7.02(1H / t, J=7.6Hz), 7.32(1H, dd, J=4.8, 
8.0Hz), 7.65(1H, dt , J=2.0, 8.0Hz), 8.43(2H, m) . 
ESI-MasS: 322.2(MH+). 

Example 246; Synthesis of 1- ( 1-ethylpi peri di n-4-yl ) -3- ( 3- 

methoxyphenethyl ) indoline 
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3- ( 3-Methoxyphenethyl) indoline (0.133 g) was treated as 
in Example 16 to give the title compound (0.132 g) as a yellow 
oil (yield: 52.3%) . 

0 

Next, hydrochloric acid was added thereto to give the 
41 hydrochloride of the title compound as a hygroscopic amorphous 

Hi solid. 

Ill 

^ Hydrochloride 

E 

O X H-NMR (400 MHz , DMSO-dJ : 

in 

6(ppm) 1.26(3H, t, J=8.0Hz), 1.74(1H, m) , 1.86(2H, m) , 
H 2.07(3H, m), 2.63(2H, t, J=8.0Hz), 2 . 99 - 3 . 0 7 ( 5H , m) , 3.14(1H, 

m), 3.52(3H, t, J=8.0Hz), 3.72(1H, m) , 3.74(3H, s), 6.59(2H, 
m), 7.02(1H, t, J=8.0Hz), 7.08(1H, d, J=8.0Hz), 7.20(1H, d, 
J=8 .0Hz) . 

ESI-Mass: 365.2(MH+) . 

Example ?,47; Synthesis of 1 - f 1 -ethylpiperidin-4-vl ) -3- ( 3- 
f luoro phenethyl ) indoline 



- 452 - 



SUSs 

0! 



5 u 



3- ( 3-Fluorophenethyl) indoline (0.582 g) was treated as 
in Example 16 to give the title compound (0.641 g) as a yellow 

In 

oil (yield: 66.2%). 

Next, oxalic acid (68 mg) was added thereto to give a salt 
followed by recrystallization from ethyl acetate. Thus the 
oxalate (0.313 g) of the title compound was obtained as 
colorless crystals, 
m.p. (oxalate): 138°C. 
Oxalate 

1 H-NMR (400 MHz, DMSO-dJ : 

6(ppm) 1.22(3H, t, J=7.2Hz), 1.72(1H, m) , 1.89(4H, m) , 
2.07(1H, m), 2.67(2H, t, J=8.4Hz), 2.97(2H, br-t), 3.12(1H, m) , 
3.50(3H, t, J=8.4Hz), 3.70(1H, m) , 6.53(1H, d, J=7 . 6Hz ) , 
6.58(1H, d, J=7.6Hz), 7.00(2H, m) , 7.06(1H, d, J=7.6Hz), 
7.09(2H, m) , 7.32(1H, q, J=7.6Hz). 
ESI -Mass : 3 53 . 1(MH+) . 

Example 248: S ynthesis of 1 - f 1 - ( 4 -f luorophenethvl ) - 
pi per idin- 4 -yl 1 indan 
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1- (Piperidin-4-yl)indan (300 mg) and 4 -f luorophenethyl 
bromide (370 mg) were treated as in Example 2 to give the 
hydrochloride (250 mg) of the title compound as a white powder 
(yield: 46%). 

m.p. (hydrochloride): 222 - 224°C. 
1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.50-1.98(6H, m) , 2 . 01- 2 . 12 ( 1H , m) , 2 . 72 - 2 . 94 ( 4H , 
m), 2.98-3.04(2H, m) , 3 . 08-3 . 22 ( 3H, m) , 3 . 46 - 3 . 57 ( 2H , m) , 
7.11-7.22(6H, m), 7 . 28 - 7 . 3 1 ( 2H , m) , 10.33(1H, br-s). 
FAB -Mass : 324 (MH+ ) . 

Example 24 9: S ynthesis of 1 - \ 1 - ( 4 -methoxvphenethvl) - 
pi peridin- 4 -yl 1 indan 




OMe 



1- (Piperidin-4-yl)indan (300 mg) and 4 -methoxyphenethyl 
bromide (3 90 mg) were treated as in Example 2 to give the 
hydrochloride (260 mg) of the title compound as a white powder 
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(yield: 47%) . 

m.p. (hydrochloride): 191°C ( decomp . ) ■ 
1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1 . 48-1 . 57( 1H, m) , 1 . 60 - 1 . 97 ( 5H , m) , 2 . 0 1 - 2 . 1 1 ( 1H , 
m), 2.71-3.00(6H, m) , 3 . 08-3 . 18 ( 3H , m) , 3 . 45- 3 . 56 ( 2H , m) , 
3.70(3H, s), 6.87(2H, d, J=8Hz), 7 . 1 1 - 7 . 23 ( 6H , m), 10.43(1H # 
br-s ) . 

FAB -Mass : 336 (MH+). 

Example 250: S ynthesis of 1 - 1 4 - f 2 - ( 4 - f luorophenvl ) et hvl 1 - 
piperaz in -l-yl>-6 -methoxyindan hydrochloride 
( 250-1) 1-fPiperazin-l-vl ) - 6 -mehoxvindan 



1- ( 4 -Acetylpiperazin-l-yl) -6 -methoxyindan (2.20 g) 
obtained as an intermediate in the above Example and an 8 N 
aqueous solution (8.0 ml) of sodium hydroxide were heated under 
reflux in ethanol . Then the reaction mixture was concentrated 
under reduced pressure, extracted with methylene chloride, 
dried and concentrated under reduced pressure again. The 
resulting residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) to give 
the title compound (1.48 g) as a wax (yield: 73%). 



MeO 




~3i 



Ul 



Q 

HI 



r 2 5 0 - 2 ) 1 - r 4- ( 4-Fluorophenac yl)pi perazin-l-yll - 6 
methoxyindan 




In the presence of a 5 N aqueous solution ( 2 . 0 ml ) of sodium 
hydroxide, i -( piperazin- 1 -yl )- 6 -methoxyindan (0.41 g) and 
4-f luorophenacyl chloride (0.46 g) were reacted in methylene 

m 

4* chloride at 0°C . Then, the reaction mixture was extracted with 



methylene chloride . The methylene chloride layer was washed 
with water , dried and concentrated under reduced pressure . The 
resulting residue was purified by silica gel column 
chromatography ( toluene/ acetone system) to give the title 
compound (0.60 g) . 

(250-3) 1 --T4-r?-( 4 -F Inoropheny 1 } ethyl 1 pi peraz in- 1 -y 1 1-6- 

methoxyindan hydrochloride 




Lithium aluminum hydride (0.13 g) was suspended in THF . 
Into the resultant suspension was added dropwise a solution of 
1- [4- ( 4-f luorophenacyl) piperazin- 1-yl] - 6 -methoxyindan (0.60 
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g) in THF and the reaction mixture was heated under reflux while 
monitoring the reaction by TLC . Then the reaction solution was 
ice cooled and water (0.13 ml), a 5 N aqueous solution (0.13 
ml) of sodium hydroxide and water (0.39 ml) were successively 
added thereto followed by stirring at room temperature for 1 
hr. The resulting precipitate was filtered off and washed with 
THF. The filtrate was concentrated under reduced pressure and 
the resulting residue was purified by silica gel column 

y;i chromatography (methylene chloride/methanol system) to give an 

'jj 

41 oil (0.48 g) (yield: 83%). 

SI 

FiJ This oily product was converted into a hydrochloride in 

y * 

*y a conventional manner to give the title compound as a white 

JjJ powder . 

P| m.p. : 213°C (decomp. ) . 

f u 'H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 2. 03-2. 19 (2H, m) , 2 . 49-2 . 66 ( 10H , m) , 2 . 69-2 . 90 ( 4H , 

m), 3.80(3H, s), 4.32(1H, t, J=7.2Hz), 6.77(1H, dd, J=8.4, 

2.8Hz), 6.90(1H, d, J-2.8Hz), 6 . 93-6 . 99 ( 2H, m) , 7.11(1H, d, 

J=8.4Hz), 7.12-7.17(2H, m) . 

FAB -Mass : 355(MH+). 

Example 251: Synthesis of 1 - ( 4-ethylpipe ra7:i n- 1 -yl ) -6- 
methoxyindan hydrochloride 
(251-11 1 -Chloro- 6 -meh t.oxyi ndan 
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6-Methoxyindan-l-one (5.0 g) was dissolved in methanol 
(50 ml). Next, sodium tetrahydroborate (1.41 g) was added 
thereto at 0°C, and the resultant mixture was reacted at room 
temperature' for 5 hr. The reaction solution was concentrated 
under reduced pressure and the residue was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
with water, dried and concentrated under reduced pressure to 
give 6-methoxyindan-l-ol (5.1 g) as an oil. This alcohol was 
not purified but reacted as such with thionyl chloride (4.5 ml) 
in ether at room temperature for 6 hr. The reaction solution 
was poured into ice water and extracted with ether. The ether 
layer was washed with water, dried and concentrated under 
reduced pressure to give the title compound (2.76 g) . 
(251-2) 1 - ( 4-Ace tyl piperazin-l-vl ) - 6 -methoxvindan 



l-Chloro-6-methoxyindan (2.76 g), 1 -acetylpiperazine 
(2.30 g) and potassium carbonate (2.90 g) were heated under 

- 458 - 



MeO 




reflux in acetone overnight. Then the reaction solution was 
cooled, filtered and washed with acetone. The filtrate was 
concentrated under reduced pressure and the residue was 
partitioned between ethyl acetate and water . The ethyl acetate 
layer was washed with water, dried and concentrated under 
reduced pressure . The resulting residue was purified by silica 
gel column chromatography (toluene/acetone system) to give the 
title compound (2.70 g) as an oil. 

( 251-3 ) 1 - ( 4-Ethylpiperazin-l-vl ) - 6 -methoxvindan 
hydrochloride 

MeO 




•2HC1 



Lithium aluminum hydride (0.14 g) was suspended in THF . 
Into the resultant suspension was added dropwise a solution of 
1- (4-acetylpiperazin-l-yl) -6-methoxyindan (0.50 g) in THF and 
the reaction mixture was heated under reflux while monitoring 
the reaction by TLC. Then the reaction solution was ice cooled 
and water (0.14 ml), a 5 N aqueous solution (0.14 ml) of sodium 
hydroxide and further water (0.42 ml) were successively added 
thereto followed by stirring at room temperature for 1 hr . The 
resulting precipitate was filtered off and washed with THF . The 
filtrate was concentrated under reduced pressure and the 



obtained residue was purified by silica gel column 
chromatography (methylene chloride/methanol system) to give 

1- ( 4-ethylpiperazin- 1 -yl ) - 6 -methoxyindan (0.30 g) as an oil 
(yield: 63%) . 

This oily product was converted into a hydrochloride in 
a conventional manner to give the title compound as a white 
powder . 

1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.08(3H, t, J=7.2Hz), 2 . 02-2 . 19 ( 2H , m) , 2.41(2H, 
q, J=7.2Hz), 2.43-2.65(8H, m) , 2 . 69 - 2 . 90 ( 2H , m), 3.80(3H, s), 
4.92(1H / t, J=7.2Hz), 6.77(1H, dd, J=8.4, 2.8Hz), 6.90(1H, d, 
J=2.8Hz), 7.09(1H, d, J=8.4Hz). 
FAB-Mass : 261(MH+) . 

Example 2 52: Synthesis of trans - 1 - f 4 -ethylpiperazin- 1 - vl ) - 

2 - ethoxycarboxyaminoindan 




A mixture of ( + ) - ( Z ) - 2-ethoxy-3a , 8b-dihydro- 4H- 
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indeno [ 2 , 1-d] oxazole (1.4 g) synthesized in accordance with the 
method described in WO95/04028, ethylpiperazine (1.3 ml), 
scandium trif luoromethanesulf onate (50 mg) and toluene (40 ml) 
was stirred under nitrogen atmosphere at 70°C for 17 hr as in 
Example 13 of WO95/04028 and Tetrahedron Lett., 1627 - 1628, 
35( 1994) . . After allowing to cool to room temperature again, 
ethyl acetate and water were added to the reaction solution and 
the layers were separated. The organic layer was washed with 
brine, dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The resulting residue was purified by 
Chromatorex NH-silica gel column chromatography ( hexane/ethyl 
acetate system) to give the title compound (675 mg) (yield: 
31%) . 

A H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.07(3H, t, J=7.2Hz), 1.23(3H, m) , 2.40(2H, q, 
J=7.2Hz), 2.45(4H, br-s), 2.68(6H, m) , 3.37(1H, dd, J=16.2, 
7.4Hz), 4.02(1H, d, J=4.8Hz), 4.12(2H, m) , 7 . 16-7 . 23 ( 3H , m) , 
7.33(1H, m) . 

Example 253: Synthesis of trans- 1- ( 4-et.hvloipera zi n- 1 -vl ) - 
2 -methylaminoindan 




H 
N 



\ 




trans-1- ( 4 -Ethylpiperazin- 1 -yl ) -2- 
ethoxycarboxyaminoindan (6 70 mg) was dissolved in dry ether (20 
ml) and lithium aluminum hydride (4 01 mg) was added thereto at 
room temperature. Under nitrogen atmosphere, the mixture was 
stirred for 21 hr . Then water ( 0 . 4 ml ) , a 5 N aqueous solution 



(0.4 ml) of sodium hydroxide and further water (1.2 ml) were 
successively added thereto followed by stirring. The reaction 
solution was filtered through celite and the filtrate was 



concentrated under reduced pressure to give the title compound 
(503 mg) . 



a H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.08(3H, t, J=7.2Hz), 2.42(2H, q, J=7.2Hz), 2.47(4H, 
m) , 2.69(5H, m) , 3.18(1H, dd, J=16.2, 7 . 4Hz ) , 3.48(1H, dt , J = 7.4, 
4.8Hz), 4.03(1H, d, J=4.8Hz), 7 . 14 - 7 . 2 1 ( 3H , m) , 7.36(1H, m) . 
Example 2 54; Synthesi s of trans- 1 - (4-ot ,Ti ylT? i pftrazin- l -yl) - 
2- T methyl- f 4 - trif luorobenzyl ) amino 1 indan 
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m 
o 





\ 



N 



N- Methyl amine (500 mg) , 4 -f luorobenzaldehyde (0.52 ml), 
acetic acid (0.6 ml ) and methylene chloride (20 ml ) were treated 
as in Example 101 to give the title compound (670 mg) (yield: 



O 95%). 

Lfl. 



Next, this product was dissolved in ethyl acetate (10 ml) 
and a solution ( 2 ml ) of 4 N HC1 in ethyl acetate was added thereto . 
After concentrating the solvent under reduced pressure, ether 
was added to the residue followed by concentration. Then, it 
was dried in vacuo to give the hydrochloride (821 mg) of the 
title compound as white crystals . 
Free 

1 H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.08(3H, t, J=7.2Hz), 2.10(3H, s), 2.41(2H, q, 
J-7.2Hz) , 2.45(4H, br-s) , 2.64(4H, br-s) , 2.95(2H, m) , 3.48(3H, 
s), 3.73(1H, ddd, J=7.4, 7.2, 4.4Hz), 4.33(1H, d, J=4 . 4Hz ) , 
6.98(2H, m), 7-19(3H, m) , 7.29(3H, m) , 7.36(1H, m) . 
HC1 salt 

m.p. : 196 - 198°C. 
FAB-Mass: 368 (MH+). 
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Example 255: Synthesis of 7 - f 4 -hydroxy- 1 - ( 4 - 

f luorophenethy l ) pj peridin - 4 -yl 1 - 5 . 6 -dihydro- 7H-pyrindine 




OH 



.ass* 

=11 6 , 7-Dihydro-5H-cyclopenta[B] pyridine (1.00 g, CAS 



4^ Registry No. 533-37-9) was dissolved in tetrahydrof uran (15ml). 



Under a stream of nitrogen, a 1.6 M solution (5.8 ml) of n- 
butyllithium in hexane was added dropwise into the resultant 



m solution while cooling to -55°C or below. After stirring for 



5 min, a solution of 1- ( 4 -f luorophenethyl )- 4-piper±done (2.04 
g) in tetrahydrof uran (10 ml) was added dropwise thereinto at 
the same temperature over 20 min. After stirring for 30 min, 
the reaction solution was allowed to warm to room temperature 
again and water was added thereto. Then it was extracted with 
ethyl acetate and the organic layer was washed with brine and 
dried over magnesium sulfate. After evaporating the solvent, 
the resulting residue (3. 17 g) was purified by silica gel column 
chromatography (methanol/methylene chloride system) to give 
the title compound (600 mg) as a slight brown oil. 
l H-NMR (400 MHz, CDC1 3 ): 
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S(ppm) 1.72-2.08(4H, m), 2 . 2 2 - 3 . 1 0 ( 1 2H , m), 3.37(1H, d, 
J-9.5HZ) , 5.81(1H, br-s) , 6.93-7.01(2H, m) , 7.08(1H, dd, J=8.0, 
5.5Hz), 7.12-7.20(2H, m) , 7.33(1H, d, J=8.0Hz) / 8.28(1H, d, 
J-5.5HZ) . 

FAB -Mass : 341 (MH+) . 

Exam ple 256: Synthesis of 7-Tl-f4- 

f luorophenethy 1 ) piperidin - 4 -ylidene 1-5.6- dihydropyrindine 



7- [ 4 -Hydroxy- 1- ( 4 -f luorophenethyl ) piperidin- 4 -yl ] - 
5 , 6-dihydro-7H-pyrindine (350 mg) was dissolved in 
tetrahydrof uran (3 ml). Under ice cooling, thionyl chloride 
(0.11 ml) and trie thy lamine (0.50 ml) were added dropwise 
thereinto. Then the resultant mixture was stirred at room 
temperature for 15 minutes followed by addition of water . Next , 
the mixture was extracted with ethyl acetate and the organic 
layer was washed with brine and dried over magnesium sulfate . 
After removing the solvent, the resulting residue (250 mg) was 
purified by silica gel column chromatography ( hexane/ethyl 
acetate system) to give the title compound (45 mg) as an oil. 





N 



'H-NMR (400 MHz, CDCI3 ) : 

6(ppm) 2.45-2.50(2H, m) , 2 . 58 - 2 . 68 ( 6H , m) , 2 . 75 - 2 . 9 5 ( 6H , 
m) , 3.48(2H, br-s) , 6.93-7.00(3H,m), 7.14-7.20(2H,m), 7.48(1H, 
d, J=7.6Hz), 8.40(1H, d, J=4.4Hz). 
FAB-Mass : 323 (MH+ ) . 

Example 2 57; Synthesis of 7 - f 1- { 4 - 

f luorophenethy l ) piper idin -4-yl 1-5.6- dihydro - 7H- pyr indine 



7 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -ylidene ] - 5 , 6 - 
dihydropyrindine (100 mg) was dissolved in methanol (5 ml). 
After adding two drops of acetic acid thereinto, the resultant 
mixture was vigorously shaken in the presence of a palladium 
catalyst under a hydrogen gas pressure of 3 kg/cm 2 for 12 hr. 
After filtering off the catalyst, water was added to the 
reaction mixture followed by extraction with ethyl acetate. 
The organic layer was washed with brine a and dried over 
magnesium sulfate. Then the solvent was distilled away to give 
the title compound (45 mg ) as an oil. 
X H-NMR (400 MHz, CDC1 3 ): 





N 



S(ppm) 1.22-1.52(2H, m), 1 . 9 4 - 2 . 4 0 ( 4H , m), 2 . 5 5 - 2 . 9 6 ( 4H , 
m), 3.00-3.30(6H, m) , 3 . 45 - 3 . 70 ( 2H , m)., 6 . 97- 7 . 02 ( 2H , m) , 
7.07(1H, dd, J-5.2, 7.6Hz), 7 . 19- 7 . 25 ( 2H , m), 7.52(1H, a, 
J=7.6Hz), 8.34(1H, a, J=5.2Hz). 
FAB -Mass : 325 (MH+) . 
Example 258; Synthesis of 7-T4-(4- 

f luorophenethyl )piperazin-l-yn -5 . 6-dihydro-7H-pyrinaine 



7-Hyaroxy-6 , 7 -dihydro- 5H-cyclopenta [ B 3 pyridine ( 247 mg) 
synthesized in accordance with the method described in JP-A 
1-211581 was dissolved in methylene chloride (5 ml) . Under ice 
cooling, thionyl chloride (0.14 7 ml) was added to the resultant 
solution and the resultant mixture was stirred for 25 min. Then 
the reaction solution was evaporated to dryness under reduced 
pressure. To the residue were added a solution of l-(4- 
f luorophenethyl )piperazine (570 mg ) synthesized in accordance 
with the method described in JP-A 54-929 79 in dimethylf ormamiae 
(5 ml) and triethylamine (0.38 ml) followea by heating at 60°C 
for 5 hr. After aaaing water, the reaction solution was 




• 



• 



extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent, the resulting residue was purified by NH-silica gel 
column chromatography ( hexane/me thy lene chloride system) to 
give the title compound (200 mg) as an oil. 
'H-NMR (400 MHz, CDCI3) : 

5(ppm) 2 . 15- 2 . 25 (2H, m) , 2 . 5 0 - 3 . 0 0 { 1 4 H , m) , 4.28(1H, t, 
J=7.0Hz), 6 . 92 -7 . 00 (2H, m) , 7.08(1H, dd , J = 5.0, 7.4Hz), 
7 .12-7 . 18 (2H, m) , 7.50<1H, d, J = 7.4Hz), 8.46QH, d, J=5.0Hz). 
FAB - Mass : 326 (MH+) . 

Ryampl ^ 2 S9 - 1 : Rynl-bpsis nf ri fi- and tranfl-2,6-dir:h1 OTP - 3 - 

met boxy ethyl pnyl p yri dines 



Potassium t-butoxide (22.2 g) was added to a solution of 
methoxymethyltriphenylphosphonium chloride (62.5 g) in 
tetrahydrof uran (250 ml) and the resultant mixture was stirred 
at 0°C for 20 min . Into the resultant solution was added 
dropwise a solution of 2 , 6 - dichloro - 3 - f ormylpyr idine (24.7 g) 
synthesized in accordance with the method described in J . CHEM . 
SOC. PERKIN TRANS. 1 (1990, No. 9, p. 2409.) in tetrahydrof uran 
(100 ml) followed by stirring for 2 hr . Then water and ethyl 
acetate were added to the reaction solution and the layers were 
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separated. The organic layer was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous 
magnesium sulfate. The resulting residue was purified by 
silica gel column chromatography ( hexane/ethyl acetate system) 
to give a mixture (21.5 g) of the geometrical isomers of the 
title compound as a pale yellow oil (yield: 75%). 
'H-NMR (400 MHz , CDC1 3 ) : 

6(ppm) 3.71(3H, s), 3.82(3H, s), 5.53(1H, d, J=7Hz ) , 
5.93(1H, d, J=12Hz),. 6.38(1H, d, J=7Hz ) , 7.03(1H. d, J=12Hz), 
7.17(1H, d, J=8Hz), 7.19(1H, d, J=8Hz), 7.60(1H, d, J-8Hz ) , 
8.36(1H, d, J=8Hz). 

Example 259-2: Synthesis of 2 . 6 -dichloro- 3 - 
f ormylmethylpyridine 



A solution of cis- and trans-2 , 6 -dichloro -3- 
methoxyethylenylpyridines ( 21 . 5 g) and 35% perchloric acid (100 
ml) in ether (20 0 ml) was stirred at room temperature for a day. 
Then the reaction solution was basified by adding a cone, 
aqueous solution of sodium hydroxide and ethyl acetate was added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the resulting residue was purified by 



C! 




N 



CI 



silica gel column chromatography ( hexane/ethyl acetate system) 
to give the title compound (15 g) as a pale yellow oil (yield: 
56%) . 

'H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 3.90(2H, s) , 7.31(1H, d, J=8Hz ) , 7.55(1H. d, J = 8Hz) , 
9.81(1H, s) . 

Exam ple 259-3: S ynthesis of 2 . 6 -dichloro- 3 - 
hydroxyethylpy ridine 



A solution of cis- and trans-2 , 6 -dichloro-3- 
methoxyethylenylpyridines (2.0 g) and 35% perchloric acid (10 
ml) in ether (30 ml) was stirred at room temperature for a day. 
Then the reaction solution was basified by adding a cone, 
aqueous solution of sodium hydroxide and ethyl acetate was added 
thereto and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, ethanol (20 ml) and sodium borohydride 
(0.076 g) were added to the residue and the resultant mixture 
was stirred at room temperature for 1 hr . Then the reaction 
solution was concentrated under reduced pressure, diluted with 
a saturated aqueous solution of sodium hydrogencarbonate and 
ethyl acetate and the layers were separated. The organic layer 
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was washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, the obtained residue was purified by 
silica gel column chromatography ( hexane/ethyl acetate system) 
to give the title compound (1.3 g) as a pale yellow oil (yield: 
69%) . 

'H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.50(1H, t, J=6Hz), 2.99(2H, t , J=6Hz), 3.95(1H, 
q, J=6Hz), 7.23(1H, d, J=8Hz), 7.62(1H, d, J=8Hz). 
Example 259-4: Synthesis of 1 - 1" 1 - ( 4 - 

f luorophenethyl ) piperidin- 4 -vl 1 -6-chloro-7 -azaindoline 



Under ice cooling, methanesulfonyl chloride (0.45 g) was 
added dropwise into a solution of 2 , 6-dichloro- 3- 
hydroxyethylpyridine (0.65 g) in pyridine (10 ml) and the 
resultant mixture was stirred for 3 nr. Then the reaction 
solution was concentrated under reduced pressure, diluted with 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate and the layers were separated. The organic layer was 
washed with brine and dried over magnesium sulfate. After 
evaporating the solvent, 1- ( 4-f luorophenethyl) -4- 




y » 



m 

nj 



aminopiperidine (0.75 g) and dichlorobenzene (20 ml) were added 
to the residue and the resultant mixture was heated at 180°C 
for 2 hr. The reaction solution was concentrated under reduced 
pressure, diluted with a saturated aqueous solution of sodium 
bicarbonate and ethyl acetate and the layers were separated. 
The organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, the resulting residue 
was purified by NH- silica gel column chromatography - 
(hexane/ethyl acetate system) to give the title compound (0.43 
g) as a colorless oil (yield: 35%). 



fy A portion of this product was converted into a 



41 hydrochloride in a conventional manner to give the title 

compound as a white powder, 
m.p. (hydrochloride): 225°C ( decomp . ) . 
2 H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.81-1.90(2H, m) , 1 . 99 -2 . 10 ( 2H , m) , 2.93(2H, t, 
J=8Hz) , 3. 00-3. 08 (2H, m) , 3 . 10-3 . 27 ( 4H , m) , 3.52(2H, t # J=8Hz) , 
3.55-3.64(2H, m) , 4 . 00- 4 . 12 ( 1H , m) , 6.44(1H, d, J=8Hz), 
7.12-7.20(2H, m), 7.23(1H, d, J=8Hz), 7 . 29 - 7 . 34 ( 2H , m) . 
FAB-Mass: 360 (MH+) . 

Example 2 60: Synthesis of l-ri-(4- 
f luorophenethyl ) p i peridin- 4-yl 1 - 7 -azaindoline 
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2 - Chloro - 3 - f ormylpyridine (1.5 g) synthesized in 
accordance with the method described in J. CHEM . SOC . PERKIN 
TRANS . 1 (19 9 0, No. 9 , P. 2409.) wastreatedasin Examples 259 - 1 , 

O 259-3 and 259-4 to give the hydrochloride (0.21 g) of the title 

'41 

compound as a white powder (yield: 4.9%) . 
(hydrochloride): 223°C (decomp.). 

41! 

■J% 1 H - NMR (400 MHz, DMSO-d 6 ) : 



5(ppm) 1.79-2.00 (2H, m) , 2 . 03 - 2 . 2 1 (2H , m) , 2 . 95 - 3 . 10 <4H, 
m) , 3 . 22-3 . 36 (4H, m) , 3 . 6 0 - 3 . 6 9 ( 4H , m) , 4 . 1 5 - 4 . 2 4 ( 1H , m) , 
6.51-6 .60 (1H, m) , 7 . 12 - 7 . 2 0 <2H, m) , 7 . 2 9 - 7 . 37 ( 3H , m) , 7.67- 
7.73 (1H, m) . 
FAB - Mas s : 326 (MH+). 

Fvampl e - 1 • Synthesis of 2 . 6 - fi i f 1 II OTP - 3 - 

h;r~pmoe thy 1 py-ri dine 

Under ice cooling, tr iphenylphosphine (3.1 g) and N- 
bromosuccinimide (1.9 g) were added to a solution of 2,6- 
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dif luoro- 3 - hydroxy ethylpyridine (1.58 g) obtained as in 
Example 259-3 in methylene chloride (100 ml) and the resultant 
mixture was stirred for 2 hr . After concentrating the resultant 
mixture under reduced pressure, the residue was purified by 
silica gel column chromatography (hexane/ethyl acetate system) 
to give the title compound (1.6 g) as a colorless oil (yield: 
73%) . 

X H - NMR (400 MHz, CDC1 3 ): 

S(ppm) 3.20(1H, t, J=6Hz), 3.59(2H, t , J=6Hz), 6.80- 

^1 6.85(1H, m), 7.75-7.83(lH, m). 

4 c 

nj Example 261-2; Synthesis of 1 - r 1- ( 4- 

III 

f luorophenethyl ) piperidin - 4 - yl 1 - 6 - f luoro- 7 -azaindoline 




A mixture of 2 , 6-dif luoro-3-bromoethylpyridine (0.3 g) , 
1- ( 4-f luorophenethyl) - 4 -aminopiperidine (0.3 g) , 
triethylamine (0.27 g) and o-dichlorobenzene (20 ml) was heated 
at 180°C for 2 hr . Then the reaction solution was concentrated 
under reduced pressure, diluted with a saturated aqueous 
solution of sodium hydrogencarbonate and ethyl acetate and the 
layers were separated. The organic layer was washed with brine 
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and dried over magnesium sulfate. After evaporating the 
solvent , the resulting residue was purified by silica gel column 
chromatography ( hexane/ethyl acetate system) followed by 
conversion into a hydrochloride in a conventional manner to 
give the hydrochloride (0.14 g) of the title compound as a white 
powder (yield: 30%). 
m.p. (hydrochloride): 202 - 204°C. 
'H-NMR (400 MHz, DMS0-d 6 ): 

5(ppm) 1.81-1.90(2H, m) , 1 . 99-2 . 11 ( 2H , m) , 2.91(2H, t, 
J=8Hz) , 3.00-3. 19 (4H, m), 3 . 20 - 3 . 30 ( 2H , m) , 3.51(2H, t, J=8Hz) , 
3.58-3.65(2H, m) , 3 . 93 - 4 . 03 ( 1H , m) , 6.03(1H, d, J=8Hz), 
7.14-7.21(2H, m) , 7 . 29 - 7 . 35 ( 3H , m). 
FAB-Mass : 344 (MH+) . 

Example 262: Synthesis of l-ri-(2.4-di£luQrophenethyl)- 
piperidin- 4 -yl 1 - 6 -chlo-ro - 7 -azaindoline 



1- (Piperidin-4-yl) -6-chloro-7-azaindoline (0.5 g) and 
2 , 4-dif luorophenethyl bromide (0.43 g) were treated as in 
Example 2 to give the hydrochloride (74 mg) of the title compound 
as a brown powder (yield: 7.8%). 



F 




m.p. (hydrochloride): 221°C (decomp. ) . 
1 H-NMR (400 MHz, DMSO-dJ: 

5(ppm) 1.81-1. 91<2H, m) , 2 . 00 - 2 . 15 ( 2H , m) , 2.91(2H, t, 
J=8Hz) , 3 . 03-3 . 39( 6H, m) , 3.53(2H, t, J = 8Hz ) , 3 . 60-3 . 68(2H, m) , 
4 . 01-4 . 12 ( 1H, m), 6.46(1H, d, J=8Hz), 7 . 08 - 7 . 1 7 ( 1H , m), 
7.21-7.31(2H, m), 7 . 40- 7 . 48 ( 1H , m) . 
FAB-Mass : 378(MH+) . 

Example 2 63; Synthesis of l-n-(4- 

methoxyphenethyl ) piperidin - 4 -yl 1 - 6 - chloro - 7 -azaindoline 



1- (Piperidin-4-yl) -6-chloro-7-azaindoline (0.8 g) and 
4-methoxyphenethyl bromide (0.72 g) were treated as in Example 
2 to give the hydrochloride (220 mg) of the title compound as 
a pale yellow powder (yield: 16%). 
m.p. (hydrochloride): 199°C (decomp.). 
"H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.82-1.9K2H, m) , 1 . 97-2 . 09 ( 2H, m) , 2 . 89 - 2 . 98 ( 4H , 
m), 3.08-3.24(4H, m), 3.52(2H, t, J=8Hz), 3 . 5 6 - 3 . 6 4 ( 2H , m) , 
4.00-4.10(lH, m) , 6.44(1H, d, J=7Hz), 6.90(1H, d, J=9Hz), 
7.18(1H, d, J=9Hz), 7.22(1H, d, J=7Hz). 






FAB-Mass : 372 (MH+ ) . 



.qynthpsi s nf 1 - [1 - f 4 • f 1 nornphpnfithyl ) - 



pi ppr--jrHn-4 -y")1 - fi-azainrinl ine 




F 



Under a stream of hydrogen, a mixture . of 6 - azaindol ine 
(180 mg) synthesized in accordance with the method described 
in Tetrahedron, (1988, vol. 44, No. 10, p. 2977.), l-(4- 
f luorophenethyl ) - 4 -piper idone (530 mg) , platinum oxide (20 mg) , 
acetic acid (0.5 ml) and ethanol (10 ml) was ca taly tically 
reduced at ordinary temperature under atmospheric pressure. 
After stirring the reaction mixture overnight, the catalyst was 
filtered off and the filtrate was concentrated under reduced 
pressure. The resulting residue was diluted with a saturated 
aqueous solution of sodium hydrogencarbonate and ethyl acetate 
and the layers were separated. The organic layer was washed 
with brine and dried over anhydrous magnesium sulfate and the 
resulting residue was purified by NH-silica gel column 
chromatography (hexane/ethyl acetate system) followed by 
conversion into an oxalate in a conventional manner to give the 
oxalate (35 mg) of the title compound as a pale yellow powder 



(yield: 5.2%). 

m.p. (oxalate): 196 - 198°C. 
X H - NMR (400 MHz , DMSO-dJ: 

5(ppm) 1.83-1.9K4H, m) , 2 . 90 - 3 . 05 ( 6H , m), 3 . 18 - 3 . 2 7 ( 2H , 
m) , 3.38(2H, t , J = 8Hz), 3 . 5 1 - 3 . 6 0 ( 2H , m) , 3 . 69 - 3 . 7 9 ( 1H , m) , 
7.10(1H, d, J=5Hz) , 7.14-7.19(2H,m), 7.30-7.34(2H,m), 7.83(1H, 
d, J=5Hz), 7.86(1H # s). 

la 

FAB -Mass : 326 (MH+). 

Example 265: Synthesis of 5 - I" 1 - ( 4 - 

f luorophenethyl )p i peridin-4-ylidene1 - 7 -methyl - 5 . 6- 
dihydrocyclopentapyrazine 



5 -Methyl -6,7- dihydro -5(H)- cy clopent a [ B ] pyrazine ( 2 . 8 2 g , 
CAS Registry No. 23747-48-0) was dissolved in tetrahydrof uran 
(30 ml). Under a stream of nitrogen, a 1.6 M solution (13.4 
ml) of n-butyllithium in hexane was added dropwise into the 
resultant solution while cooling to -55°C or below. After 
stirring for 5 min, a solution of 1- ( 4 -f luorophenethyl )- 4- 
piperidone (3.72 g) in tetrahydrof uran (10 ml) was added 




- 478 - 



dropwise thereinto at the same temperature over 5 min. After 
stirring for 5 min, the reaction solution was allowed to warm 
to room temperature and water was added thereto. Then it was 
extracted with ethyl acetate and the organic layer was washed 
with brine and dried over magnesium sulfate . After evaporating 
the solvent, the resulting residue (6.5 g) was purified by 
NH- silica gel column chromatography ( hexane/ethyl acetate 
system) to give an isomer A (1.48 g) and another isomer B (2.94 
g) of 5- [ 4 -hydroxy- 1- ( 4-f luorophenethyl ) piperidin- 4 -yl ] - 7- 
methyl-5 , 6 -dihdyro- 5H-cyclopentapyrazine each as an oil. 
Isomer A: 

1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.40(3H, d, J=6.8Hz), 1 . 48-1 . 85 ( 5H, m) , 2.47- 
2.65(5H, m) , 2 . 72 - 2 . 85 ( 4H , m) , 3 . 14 - 3 . 24 ( 1H , m) , 3 . 32-3 . 38 ( 1H , 
m), 4.48(1H, s), 6.93-7.00(2H, m) , 7 . 12-7 . 19 (2H, m) , 8.24(1H, 
dd, J-1.2, 2.8Hz), 8.36(1H, dd, J=1.2, 2.8Hz). 
Isomer B: 

X H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.33(3H, d, J=7.2Hz), 1 . 65- 1 . 97 ( 5H, m) , 2.27- 
2.86(9H, m) , 3 . 2 5 - 3 . 3 6 ( 1H , m) , 3 . 38 - 3 . 44 ( 1H , m) , 4.11(1H, s), 
6.93-7.01(2H, m), 7.12-7.20(2H, m), 8.27(1H, dd, J=0 . 8 , 2 . 8Hz ) , 
8.36(1H, dd, J=0.8, 2.8Hz). 

The above isomer A (1.48 g) was dissolved in acetic acid 
(10 ml). Then cone, sulfuric acid (2.0 ml) was added thereto 



while cooling in a water bath and the resultant mixture was 
stirred at room temperature for 2 hr. The reaction solution 
was basified with 10% potassium carbonate and extracted with 
ethyl acetate- The organic layer was washed with brine and 
dried over magnesium sulfate. After evaporating the solvent, 
the resulting residue was purified by NH-silica gel column 
chromatography ( hexane/ethyl acetate system) to give the title 
compound (680 mg) as an oil. 



X H - NMR (400 MHz , CDC1J: 

6(ppm) 1.38(3H, d, J=6.8Hz), 2 . 12-2 . 40 ( 1H , m) , 2.45- 
2.50(2H, m), 2 . 56 - 2 . 69 ( 6H , m) , 2.79-2.86(2H, m) , 3. 06-3. 14 ( 1H , 
m), 3.20-3.30(lH, m) , 3 . 33 - 3 . 39 ( 1H , m) , 6 . 94 - 7 . 00 ( 2H , m) , 
7.15-7.19(2H, m) , 8.18(1H, d, J=2.7Hz), 8.36(1H, dd, J = 0 . 8 , 
2 . 7Hz ) . 

FAB -Mass : 338(MH+). 

Example 266: Synthesis of 5- f 1 - ( 4-f lunrophenethyl ) - 
piperldin-4-yll -7-methvl-5 . 6-dihvdro- 5H-cvclopentapvrazine 




5- [ 1- ( 4-Fluorophenethyl)piperidin-4-ylidene] -7- 
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methyl-5 , 6 ~ dihydrocyclopentapyrazine (300 mg) was dissolved 
in methanol (10 ml). After adding five drops of acetic acid 
thereinto, the resultant mixture was vigorously shaken in the 
presence of a palladium catalyst under a hydrogen gas pressure 
of 4 . 2 kg/cm 2 for 13 hr . After filtering off the catalyst , water 
was added to the reaction mixture followed by extraction with 
ethyl acetate. The organic layer was washed with brine and 
dried over magnesium sulfate. Then the solvent was evaporated 
to give the oily title compound (200 mg) as a mixture of 
stereoisomers (about 5 : 1). 
*H-NMR (400 MHz, CDC1 3 ) : 

5(ppm) 1.34(d, J=7.2Hz) and L40(d f J=6.8Hz)i:5 
corresponding to 3H in total, 1 . 44 - 1 . 56 ( 3H , m) , 1 . 62 - 1 . 90 ( 2H , 
m), 2.00-2.20(3H f m) , 2 . 43- 2 . 51 ( 1H , m) , 2 . 54-2 . 66 ( 2H , m) , 
2.76-2.88(2H, m) , 3 . 04 -3 . 20 ( 4H , m) , 6 . 93- 7 . 00 ( 2H , m) , 7.13- 
7.19(2H, m) , 8.30(s) and 8.31(s)5:i corresponding to 2H in 
total. 

FAB -Mass : 340(MH+) . 

Example 26 7: Synthesis of l-fl-f2-(4- 

methox yphenyl ) ethyl 1 piperidin -4-vl >-7 -met.hO XV- 1 ,2,3.4- 
tetrahydroquinoline hydrochloride 
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m 

ill 




OMe 



MeO 



A solution of 1 - ( 4 -piperidinyl ) - 7 -methoxy- 1 , 2 , 3 , 4 - 
tetrahydroquinoline (250 mg) , 2 - ( 4 -methoxyphenyl ) ethyl 
bromide (260 mg) and diisopropylethylamine (270 mg) in.DMF (5 

Q 

]p ml) was heated at 60°C for 12 hr under stirring. After the 



completion of the reaction, the reaction solution was cooled 
to room temperature and water was added thereto followed by 
extraction with ethyl acetate. The ethyl acetate layer was 

washed with brine and dried over magnesium sulfate. After 

P 

Hi evaporating the solvent, the resulting obtained residue was 

d 

^ purified by silica gel column chromatography (toluene/acetone 
system) to give 1-{1- [ 2- ( 4-methoxyphenyl) ethyl Ipiperidin-A- 
y^-^-methoxy-l , 2 , 3 , 4 -tetrahydroquinoline as an oil. This 
free compound was dissolved in ethyl acetate and 8. 5% HCl/ethyl 
acetate was added thereto . The resulting hydrochloride was 
recrystallized from ethanol/ether to give the title compound 
(225 mg) (yield: 53%) . 
m.p. : 232 - 235°C. 
1 H-NMR (400 MHz, DMSO-dJ: 

S(ppm) 1.72-1.84(4H, m) , 2 . 10 - 2 . 24 ( 2H , m) , 2.57(2H, t, 
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J- 6.0Hz) , 2.96-3.03(2H,m), 3.09(2H, t, J=5.6Hz) , 3.11-3.21(4H, 
m), 3.58(2H, br-d), 3.66(3H, s), 3.71(3H, s), 3 . 90 - 4 . 00 ( 1H , m), 
6.11(1H, dd, J=8.4, 2.4Hz), 6.28(1H, d, J=2.4Hz), 6.78(1H, d, 
J=8.4Hz) / 6.89(2H, d, J=8.4Hz), 7.18(2H, d, J=8.4Hz), 
10. 68-10. 81(1H, br-s) . 
MS: 381(M+H)+. 

Next, the procedure of Example 267 was repeated to give 
the products of Examples 268 to 274. 

Exam ple 268: 1 -( 1- T2- ( 4 -Fluorophenyl ) ethvl 1 pjperidin- 4 - 
yl>-7-methoxy-l .2.3. 4 - tetrahydroqui noline hydrochloride 



(Yield: 75%). 

m.p. : 258°C (decomp.). 

l H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.74-1.84(4H, m) , 2.23(2H, qd, J=12, 2Hz ) , 2.569(2H, 
t, J=6.4Hz), 3.04-3.23(6H, m) , 3.57(2H / d, J=11.6Hz), 3.66(3H, 
s), 3.93-4.03(lH, m) , 6.14(1H, dd, J=8, 1.6Hz), 6.32(1H, d, 
J=1.6Hz), 6.79(1H, d, J=7.6Hz), 7.16(2H, t, J=9.2Hz), 7.32(2H, 
dd, J=8.8, 5.6Hz), 11. 05-11. 20(1H, br-s). 
MS: 369(M+H)+. 
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Example 269: 1 - M - ( 4 -Cyanoprop yl ) piperi.di n- 4 -yl 1 -7- 
methoxy-1 . 2 . 3 . 4 - tetrahy dro quinoline hydrochloride 




CN 



MeO 



• HCI 



(Yield: 55%). 




m.p.: 180 - 183°C (decomp. ) . 



X H-NMR (400 MHz, DMSO-dJ: 



6(ppm) 1.71-1.82(4H / m) , 1 . 97-2 . 12 ( 2H, m) , 2 . 15 - 2 . 28 ( 2H , 
m), 2.56(2H, t, J=6.4Hz), 2.67(2H, t , J=7.2Hz), 2 . 99 - 3 . 18 ( 6H , 
m) , 3.51(2H, br-d, J=11.6Hz), 3.66(3H, s), 3 . 90 - 4 . 01 ( 1H , m) , 
6.12(1H, dd, J=8.4, 1.0Hz), 6.29(1H, a, J=1.0Hz), 6.78(1H, d, 
J=8.4Hz), 10.94-11. 12(1H, br-s). 
MS: 314(M+H)+. 

Example 270: l- { l ~f 2- ( 2- Thienyl ) ethyl 1 piperidin - 4 -y 1 > - 7 - 
methoxy-l .2.3 . 4- tetrahydroquinoline hydrochloride 




(Yield: 35%) . 
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m.p. : 232 - 235°C. 

*H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.73-1.84(4H, m) , 2 . 16-2 . 29 ( 2H , m) , 2.57(2H, t, 
J=6.4Hz), 3.10(2H, t, J=5.2Hz), 3 . 13 -3 . 40 ( 6H , m), 3.58(2H, 
br-d), 3.66(3H, s), 3 . 91- 4 . 02 ( 1H , m) , 6.15(1H, br-d), 6.32(1H, 
br-s), 6.80(1H, d, J=8.0Hz), 6.97(1H, d, J = l . 6Hz ) , 6.99(1H, d, 
J=5.2Hz), 7.40(1H, dd, J=5 . 2 , 1 . 6Hz ) , 11 . 21- 11 . 33 ( 1H, br-s). 
MS: 357(M+H)+. 

Exam ple 271 : 1-f 1- T 2- ( 4 -Flnorophenvl) ethvll pjperidin- 4 - 
yll-7 .8-dimethoxy-l .2.3. 4- tet rah ydroquinoline hydrochloride 



n, 




(Yield: 82%). 

m.p. : 213 - 215°C. 

*H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.62-1.89(4H, m) , 2 . 11 - 2 . 31 ( 2H , m) , 2 . 57 - 2 . 69 ( 2H , 
m), 2.88-3.23<8H, m), 3 . 51 - 3 . 69 ( 2H , m) , 3.62(3H, s), 3.71(3H, 
s), 6.40-6.62(lH, br-d), 6 . 63-6 . 75 ( 1H , br-d), 7.15(2H, t , 
J=8.8Hz), 7.29(2H, dd, J-7.6, 5 . 2Hz ) , 10 . 50 - 10 . 77 ( 1H , br-s). 
MS: 399(M+H)+. 

Example 272: 1 - f 1 - f 2 - ( 4-Fluorophenvl ) ethvl 1 Pi pe ri din- 4 - 
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• 



yl} - 7 . 8-methylenedioxy- 1,2.3. 4 - tetrahydroquinoline 



hydrochloride 



O 




F 



(Yield: 55%). 

m.p. : 225 - 227°C. 

1 H-NMR (400 MHz , DMSO-dJ: 

8(ppm) 1.71-1.83(4H, m) , 2.24(2H, qd, J=12.4, 3.2Hz), 
2.58(2H, t, J=6.0Hz), 2 . 9 2 - 3 . 10 ( 6H , m) , 3 . 18- 3 . 25 ( 2H , m) , 
3.58(2H, br-d), 4 . 14-4 . 23 ( 1H, m) , 5.83(2H, s), 6.23(1H, d, 
J=8.0Hz), 6.46(1H, d, J=8.0Hz), 7.16(2H, t, J=8.8Hz), 7.29(2H, 
dd, J=8.8, 5.6Hz), 10 . 84- 10 . 91 ( 1H, m) . 
MS: 383(M+H)+. 

Example 273: l-J" 1- T2- f 4-F Inoropheny 1 ^ ethyl 1 piper idin -4- 
yl ) - 7 -methoxy- 8 - methyl - 1 .2.3 . 4 -tfttrahvdroauinoline oxalate 




(Yield: 68%). 
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m.p. : 176 - 178°C. 

"H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.66-1.75(4H, m) , 1 . 97 -2 . 09 ( 2H , m), 2.02(3H, s), 
2.58(2H, t, J=6.8Hz), 2 . 7 9 - 3 . 2 2 ( 9H , m) , 3 . 4 0 - 3 . 5 1 ( 2H , m), 
3.71(3H, s), 6.47(1H, d, J=8.4Hz) / 6.76(1H, d, J=8.4Hz), 
7.13(2H, t, J=8.8Hz), 7.29(2H, dd , J=11.2, 8 . 8Hz ) . 
MS: 383(M+H)+. 

Kxam plft 274: 1 -M - \2-( 4 -FluOFODhenvl ) ~2~ 
oxoethy] 1 p i peri ri i n - 4 - yl) - 7-methoxv- 1.2,3,4- 
tetrahy fiTn qninol i ne hydrochlorid e 



(Yield: 60%). 

m.p.: 153 - 155°C ( decomp . ) . 
'H-NMR (400 MHz , DMSO-d 6 ): 

5(ppm) 1.70-1.83(4H, m) , 2 . 15 - 2 . 29 ( 2H , m) , 2.54(2H, t, 
J=6.4Hz) , 3.08(2H, t, J = 6.0Hz) , 3 . 1 7 - 3 . 32 ( 2H , m) , 3.56(2H, br-d, 
J=12.0Hz) , 3.62(3H, s) , 3 . 9 2 - 4 . 03 ( 1H , m ) , 4.98(2H, d, J=4.4Hz) , 
6.11(1H, dd, J=7.2, 1.0Hz), 6.32(1H, d, J-l.OHz), 6.76(1H, d, 
J=7.2Hz), 7.41(2H, t , J=8.8Hz), 8.04(2H, dd , J=8.8, 5.6Hz), 
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10 . 22-10 . 39 ( 1H, m) . 
MS: 383(M+H)+. 

Example 275: 1 -f 1 - T 2 - ( 4 - Fluorophenyl ) - 2- 
hydrox yethynpiperiain-4-vl>-7-methoxy-l .2.3.4- 
tetrahydroquinoline oxalate 



Sodium borohydride (73 mg) was added at 0°C to a solution 
of l-{ 1- [ 2- ( 4-f luorophenyl ) -2-oxoethyl]piperidin-4-yl}-7- 
methoxy-1 , 2 , 3 , 4- tetrahydroquinoline (400 mg) in methanol (10 
ml) . The resultant mixture was stirred at the same temperature 
for 1 hr and then at room temperature for 1 hr. After the 
completion of the reaction, water was added to the reaction 
solution followed by extraction with ethyl acetate. The 
resulting residue was purified by column chromatography 
(hexane/ethyl acetate system) to give l-{l-[2-(4- 
f luorophenyl ) - 2 -hydroxyethyl ] piperidin- 4 -yl } -7-methoxy- 
1 , 2 , 3 , 4- tetrahydroquinoline as an oil. This product was 
dissolved in ethanol and oxalic acid was added thereto. The 
resulting precipitate of salt was recrystallized form 





N 
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ethanol/ ether to give the title compound (280 mg ) (yield: 68%) . 

m.p. : 170 - 172°C. 

1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 1.62-2.01(6H, m) , 2.55(2H, t, J=6.4Hz), 2.58- 
2.90(4H, m), 3.09(2H, t, J=5.6Hz), 3 . 2 1 - 3 . 3 9 ( 2H , m) , 3.64(3H, 
s), 3.65-3.78(lH, m), 4 . 82-4 . 91 ( 1H, m) , 6.06(1H, dd , J=8 . 4 , 
2.4Hz), 6.20(1H, d, J=2.4Hz), 6.75(1H, d, J=8.4Hz), 7.17(2H, 
t, J = 8.8Hz) : , 7.42(2H, dd, J=8.8, 6.0Hz). 
MS: 385(M+H)+. 

Kxam pl.fi 276: 1 - ( 1 - \ 2 - ( 4 - Fluoronhenvl ) -2- 
fluoroet hyl 1 pi p eri din- 4 - v l > - 7 -methoxv- 1 .2.3,4- 
tetrahydroquinoline hydrochloride 



A solution of 1-{1- [ 2-V 4-f luorophenyl) -2- 
hydroxyethyl ] piperidin- 4 -yl }V7 -methoxy- 1,2,3,4- 
tetrahydroquinoline (2 50 mg) i\ methylene chloride (5 ml) was 
cooled to -78°C and diethylaminosNulf ur trifluoride (DAST, 0.1 
ml) was added thereto. Then the reaction solution was stirred 
at the same temperature for 45 min.X After the completion of 
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the reaction, saturated sodium bicarbonate was added to the 



reaction solution, which 



tfas then allowed to warm to room 



chromatography (hexane/he: 



dissolved in ethyl acetat 
hydrochloric acid, the res 



temperature under stirring. The reaction solution was 
extracted with ethyl acetate and the organic layer was dried 
over magnesium sulfate. After evaporating the solvent, the 
resulting residue was purified by silica gel column 

ane system) to give 1- {1- [2- (4- 
f luorophenyl) - 2 - f luoroethll ] piperidin - 4 - yl } -7-methoxy- 
1 , 2 , 3 , 4 - tetrahydroquinolipe as an oil. This product was 

After adding ethyl acetate 
ulting salt was recry s tal 1 i zed from 
ethanol/ether to give the ^itle compound (60 mg) (yield: 24%) . 

m.p. : 227 - 229°C. 
*H - NMR (400 MHz, DMSO-d 6 ) 

S(ppm) 1.72-1.88 <4H, m) , 2 . 10 - 2 . 34 (2H, m) , 2.57(2H, t, 
J-6.0HZ)., 3.1M2H, t, J=5.2Hz), 3 . 17 - 3 . 8 0 ( 6H , m) , 3.66(3H, s), 
3.93-4.03 (1H, m) , 6.13(1H, dd, J«8.0Hz), 6.3K1H, dd, J-50, 
8.6Hz), 6.32(1H, s), 6.79<1H, d, J=8.0Hz), 7,31(2H, t, J=8.8, 
6.0Hz), 7.53(2H, dd, J«8, 5.6Hz), 11 . 46 - 11 . 72 ( 1H , m) . 
MS : 387 (M+H) + . 

Kv^mplP 277- Synl-hPff -i <=; of 1 - \ 2 - f 4 - fl u nrnph eny 1 ) e t h vl 1 - 4 - 
( -mpthnyy - 1 . 7 f ^ f 4 - t e t ra hyd rnn a ph t h a 1 en-l-yl )pipftrifiine 
(211-1) A - M -Hyrlrnxy- 6 -methoxy- 1 .2.^.4- 

t^trahydT-on^phthal en - 1 - yl ) pyri dine 
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MeO 




hydrochloride 



4 -Bromopyridine 
partitioned between an aqueoi 
diethyl ether. The organic 
magnesium sulfate. Under 
was cooled to -78°C. Then a 
equivalent) of n-butyllithii{im 
thereinto and the resultant 



7.04 (1.0 equivalent) was 
s solution of sodium hydroxide and 
Jflayer was separated and dried over 
nijtrogen atmosphere, this solution 
1.6 M solution (25.0 ml, 1.0 
in hexane was added dropwise 
ure was stirred for additional 



mixti 

30min. Next, 6 -methoxytetrs lone (7.049 g, 4.0 mmol) dissolved 
in tetrahydrof uran (50 ml) was added thereto and the resultant 
mixture was gradually warmed -to room temperature while stirring 
continuously. After adding k saturated aqueous solution of 
ammonium chloride , the mixture was extracted with ethyl acetate . 
The organic layer was washed with brine and dried over magnesium 
sulfate . After evaporating tile solvent under reduced pressure , 
the residue was reprecipitatedlf rom chlorof orm/n-hexane to give 
the title compound (4.019 g) 4 s a P^le yellowish brown powder 
(yield: 39.4%). 
1 H-NMR (400 MHz, DMSO-dJ: 

6(ppm) 1.58-1.68(lH,m), 1.91-2.00(3H,m), 2.81(2H, br-s) , 



p 

Ln 
Ri 



3.72(3H, s), 5.69(1H, s), 6 . 65 - 6 . 70 ( 2H , m) , 6.77(1H, d, 
J=8.8Hz), 7.22(2H, d, J=6.0Hz), 8.45(2H, d, J =6.0Hz). 
( 277-2 ) 1 - f 2- ( 4-Fluorophenvl)ethvll -4- ( 6 -methoxv- 3 . 4- 
di h ydronaphthalen- 1 -yl ) pyridinium bromide 




5i Me ° 

01 

4: Under a nitrogen atmosphere, a mixture of 4-(l- 

Hi hydroxy- 6 -methoxy- 1 , 2 , 3 , 4 - tetrahydronaphthalen- 1 - 



yl)pyridine (compound 1-1) (3.978 g, 15.6 mmol) , 4- 
f luorophenethyl bromide (3.322 g, 1.05 equivalents) and 
acetonitrile (100 ml) was stirred at 80°C for 26 hr. Then 6.327 
g (2.0 equivalents) of 4 -f luorophenethyl bromide was further 
added thereto and the resultant mixture was stirred for 
additional 12 hr. After adding ethyl acetate and water, an 
insoluble precipitate was collected by filtration and air- dried 
at 50°C to give the title compound (5.785 g) as a pale brown 
powder (yield: 84.3%). 
1 H-NMR (400 MHz , DMSO-d 6 ): 

6(ppm) 2.42-2.47(2H, m) , 2.79(2H, br-t), 3.28(2H, br-t), 
3.79(3H, s), 4.83(2H, t, J=7.4Hz), 6.54(1H, t, J=4.8Hz), 
6.78(1H, dd, J=2.8, 8 . 4Hz ) , 6.86(1H, d, J=8.4Hz), 6.90(1H, d, 
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J=2.8Hz), 7. 15-7. 20(2H, m) , 7 . 30 - 7 . 33 ( 2H , m) , 8.06(2H, d, 
J=6.8Hz), 8.96(2H, d, J=6.8Hz). 

(277-3) 1 - T 2- ( 4 -Fluorop henyl Methyl 1 -4- f 6-methoxv-3 . 4- 
dih ydron a phthaJ fin- 1 -yl 1-1.2.3 . 6-tetrahvdropvridine 



MeO 




1 - [ 2 - ( 4 - Fluorophenyl ) ethyl ] - 4 - ( 6 -methoxy - 3 , 4 - 
dihydronaphthalen-l-yl)pyridinium bromide (compound 1-2) 
(5.710 g, 13 mmol) was dissolved in methanol (50 ml) and stirred 
under ice cooling. After adding 0.49 g of sodium borohydride 
thereto, the resultant mixture was stirred at room temperature 
for 2 hr. After removing the solvent under reduced pressure, 
water was added to the residue followed by extraction with ethyl 
acetate. The organic layer was washed with water and a 
saturated aqueous solution of sodium chloride and dried over 
magnesium sulfate. After evaporating the solvent under 
reduced pressure, the resulting residue was purified by silica 
gel column chromatography ( n-hexane/ethyl acetate system) to 
give the title compound (4.169 g) as a pale brown viscous oil 
(yield: 88.5%). 
1 H-NMR (400 MHz , CDC1 3 ): 



5(ppm) 2.21-2. 27(2H, m), 2 . 33 - 2 . 3 8 ( 2H , m) , 2 . 6 6 - 2 . 7 4 ( 6H , 
m), 2 . 84-2 . 88(2H, m) , 3.19(2H, br-q), 3.80(1H, s), 5.71(1H, 
br-quintet), 5.84(1H, t, J=4.8Hz), 6.69(1H, dd , J=2.4, 8 . 4Hz ) , 
6.73(1H, d, J=2.4Hz), 6 . 9 6 - 7 . 0 0 ( 2H , m), 7.11(1H, d, J=8.4Hz), 
7 . 17-7 . 20( 2H, m) . 

(277-4) 1 - r 2 - f 4 -Fluorophenyl ) ethyl 1 - 4 - f 6 -methoxy- 1.2.3.4- 
tetrahydrof uran- 1 -yl ) p i peridine 




1- [2- (4 -Fluorophenyl) ethyl] -4- ( 6 -methoxy- 3 , 4- 
dihydronaphthalen-l-yl) -1 , 2,3, 6- tetrahydropyridine 
(compound 1-3) (1.035 g, 2.85 mmol) was dissolved in methanol 
(100 ml). After adding 10% palladium- carbon (0.11 g) , the 
mixture was catalytically reduced under atmospheric pressure 
for 12 hr. After filtering off the catalyst, 10% 
palladium- carbon (0.11 g) was added thereto again and catalytic 
reduction was carried out under atmospheric pressure for 6 hr . 
Then the catalyst was filtered off and the solvent was removed 
under reduced pressure to give the title compound (0.910 g) as 
a pale brown amorphous solid (yield: 93.9%). 
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This product was converted into a hydrochloride in a 
conventional manner followed by recrystallization from 
ethanol/diisopropyl ether to give the title compound as a 
colorless powder. 
Free : 

m.p. : 190 - 191°C (decomp.). 
1 H-NMR (400 MHz , CDC1 3 ) : 

5(ppm) 1 . 58-1. 90 (8H, m) , 2.27(2H, br-s) , 2 . 66 - 2 . 64 ( 4H , m) , 
2.84(2H, br-s), 3.01(2H, br-s), 3.33(2H, br-s), 3.77(3H, s), 
6.62(1H, d, J= 2.8Hz) , 6.68(1H, dd, J=2.8, 8.4Hz) , 6.96-6.70(2H, 
m) , 7.03(1H, d, J-8.4Hz), 7 . 16 - 7 . 20 ( 2H , m) . 
FAB-MS: [M+H]+: m/z=368. 

Exam ple 278: Synthesis of 1- F 2- (4-f luorophenyl) ethyl 1 -4- 
r 6- ( 2 -hydroxy^ ft thoxy-1 .2.3 . 4- tetrahydronaphthalen- 1 - 
yl 1 piperidine 

(278-1^ 1 - r 2 - f 4 -Fluorophenyl ) ethyl 1-4- f 6 -hydroxy- 1.2.3.4- 
tetrahydronapht halen- 1 -yl 1 piperidine 




47% hydrobromic acid (45 ml) was added to l-[2-(4- 
f luorophenyl ) ethyl ] - 4 - ( 6 -methoxy- 1,2,3,4 - tetrahydro - 



naphthalen- 1-yl )piperidine (2.718 g, 7.57 mmol) and the 
resultant mixture was heated under reflux for 1 hr . After 
adding glacial acetic acid (20 ml), the resultant mixture was 
heated under reflux for additional 1.5 hr . Then the mixture 
was allowed to cool followed by addition of water thereto. The 
resulting precipitate was collected by filtration, chloroform 
and a saturated aqueous solution of sodium bicarbonate were 
added thereto and the layers were separated. The resulting 
solution was dried over magnesium sulfate and the solvent was 
evaporated under reduced pressure to give the title compound 
(2.043 g) as a brown amorphous substance (yield: 76.4%). 
1 H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.35-2.04(10H, m) , 2 . 52 - 2 . 70 ( 6H , m ) , 2 . 77 - 2 . 82 ( 2H , 
m) , 3.08(2H, br-t), 6.45(1H, d, J=2.8Hz), 6.59(1H, dd, J=2.8, 
8.0Hz), 6.93-6. 97(2H, m) , 7.00(1H, d, J=8.0Hz), 7 . 11 - 7 . 14 ( 2H , 
m) . 

(278-21 1 - T 2 - ( 4 -F1 norophenyl ) ethyl 1 -4- f 6- ( 2-t- 

hntyl dimethylsllyloxylethoxy-l .2.3 , 4- tetrahydronanhthaien- 

1 -yl 1 piper idine 




55% sodium hydride (0.055 g, 1.1 equivalents) was washed 
with n-hexane and suspended in N , N-dimethylf ormamide (3 ml) 
followed by stirring under ice cooling. To the resultant 
solution was added 1 - [ 2 - ( 4 - f luorophenyl ) ethyl ] - 4 - [ 6 - 
hydroxy- 1,2,3,4 - tetrahydronaphthalen - 1 -yl ] piperidine 
(compound 2-1) (2.718 g, 7.57 mmol) dissolved in N-- 
dimethylf ormamide (1 ml) and the resultant mixture was stirred 
at room temperature for 30 min . Then the resultant mixture was 
ice cooled again followed by addition of (2-t- 
butyldimethylsilyloxy )ethanol (0.410 g, 1.5 equivalents) 
dissolved in N, N-dimethylf ormamide (1 ml). Under a nitrogen 
atmosphere, the resulting mixture was stirred at 50°C for 25 
hr. After adding water, the reaction solution was extracted 
with ethyl acetate. The extract was washed successively with 
water and brine and dried over magnesium sulfate. After 
removing the solvent under reduced pressure, the resulting 
residue was purified by silica gel column chromatography 
(n-hexane /ethyl acetate system) to give the title compound 
(0.371 g) as a colorless viscous oil (yield: 63.4%). 
1 H-NMR (400 MHz, CDC1 3 ): 

8(ppm) 0.10(6H, s), 0.91(9H, s), 1 . 36- 1 . 98 ( 12H , m) , 
2.40-2.54(2H, m) , 2 . 60 - 2 . 79 ( 4H , m) , 2 . 99-3 . 06 ( 2H, m) , 3.93- 
3.96(2H, m) , 3 . 98-4 . 01 ( 2H , m) , 6.61(1H, d, J=2.4Hz), 6.68(1H, 
dd, J = 2.4, 8.4Hz), 6 . 9 3 - 6 . 97 ( 2H , m) , 7.04(1H, d, J=8.4Hz), 



7 . 12-7 . 16(2H, m) . 

(278-3) 1- f 2 - f 4 - Fluoropheny 1 ) eth yl 1 -4- f 6 - ( 2 -hydroxy ) - 
ethoxy-l .2.3. 4 - tetrahydronaphthalen- 1 - vl 1 pjperidine 



1- [ 2- ( 4-Fluorophenyl)ethyl] -4- [6- (2-t- 
butyldimethylsilyloxy) ethoxy-l , 2,3, 4- tetrahydronaphthalen - 
l-yl3piperidine (compound 2-2) (0.350 g, 0.684 mmol) was 
dissolved in tetrahydrof uran (5 ml). After adding a 1.0 M 
solution (821 ml, 1.2 equivalents) of tetra-n- butylammonium 
fluoride in tetrahydrof uran thereto , the resultant mixture was 
stirred at room temperature for 9.5 nr. After adding water, 
the reaction solution was extracted with ethyl acetate. The 
extract was washed successively with water (for three times) 
and brine and dried over magnesium sulfate . After evaporating 
the solvent, the resulting residue was purified by silica gel 
column chromatography ( chlorof orm/methanol system) to give the 
title compound (0.242 g) as a colorless viscous oil (yield: 
89 . 0%) . 

This product was converted into a hydrochloride in a 
conventional manner and recrystallized from 
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ethanol/diisopropyl ether to give the title compound as a 
colorless powder. 
Free : 

'H-NMR (400 MHz , CDCI3 ) : 

5(ppm) 1.21-1.88(12H,m), 2 . 41-2 . 45{ 2H, m) , 2.51-2.70(4H, 
m) , 2.90-2.97(2H / m) , 3.83(2H, t, J=9.2Hz), 3.95(2H # t, 
J=9.2Hz), 6.53(1H, d, J=2.8Hz), 6.60(1H, dd, J=2.8, 8.8Hz), 
6.83-6.87(2H, m) , 6.96(1H, d, J=8.8Hz), 7 . 02 - 7 . 05 ( 2H , m) . 
FAB-MS: [M+H]+: m/z=398. 
m.p.: 213 - 215°C (decomp.). 

Exam ple 2 79: Synthesis of trans- 1 - f 4 -ethvlpiperazin- 1 - vl ) - 
7-methaxy-2- ( 4-trif luoromethvl.Dhenoxv) -1.2.3,4- 
tetrahydronaphthalene 

(279-1) trans - 1 - ( 4 - E thylpiperazin - 1 -yl ) - 2 -hydroxy- 7 - 
methoxy- 1,2,3,4 - t etrahydronaphthalene 





7-Methoxy-3 , 4 -dihydronaphthalene- 1 , 2 -oxide (5.28 g) 



synthesized in accordance with the method described in 
Tetrahedron, 33, 85 - 94. was dissolved in n-butanol (100 ml). 
After adding ethylpiperazine (3.42 g), the resultant mixture 
was heated under reflux for 12 hr. After removing the solvent 
under reduced pressure, the residue was recrystallized from 
ethyl acetate (5 ml) and ether (80 ml). The crystals were 
collected by filtration and washed with ether to give the title 
compound (6.88 g) as pale yellow crystals (yield: 79%). 
a H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 1.73-1.85(1H, m) , 2 . 09- 2 . 16 ( 1H , m) , 2.48(4H, br-s) , 
2.77(2H, m), 2.91(4H, br-s), 3.16(1H, br-s), 3.68(1H, 
d, J=8.5Hz), 3.78(3H, s), 3.95(1H, ddd, J=3.0Hz, 8 . 5Hz , 
10.5Hz) , 6.71(1H, br-d) , 6.99(1H, d, J=10.0Hz) , 7.12(1H, br-s) . 
(2 79 -2) trans - 1 - ( 4 - Ethylpiperaz in -1-yl) -7 -m ethoxy- 2 - ( 4 - 
trif luorome thylphenoxy ) -1.2.3. 4-tetrahydronaphthalene 



A solution of potassium t-butoxide (247 mg) and 4- 
f luorobenzotrif luoride (492 mg) in dimethylf ormamide (1ml) was 
added slowly at room temperature to a solution of trans- 1- 
( 4-ethylpiperazin- 1-yl) - 2 -hydroxy- 7 -methoxy- 1 ,2,3,4- 
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tetrahydronaphthalene (4 35 mg) in dimethylf ormamide ( 3 ml ) and 
the resultant mixture was stirred for 4 hr. After adding water 
(50 ml) , the reaction mixture was extracted with ethyl acetate 
( 50 ml ) for three times . The organic phase was washed with water 
(50 ml) twice and brine (50 ml) once and dried over anhydrous 
magnesium sulfate followed by concentration under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (NH-DM2035, Fuji Silysia Chemical Ltd. , 
hexane/ethyl acetate system) to give the title compound (190 
mg) as a colorless oil (yield: 29%) . 
m.p. (oxalate): 207 - 210°C. 
1 H-NMR (400 MHz , CDCIJ: 

S(ppm) 1.03(3H, t, J-7.0HZ), 1 . 85 - 1 . 96 ( 1H , m) , 2.15- 
2.22(1H, m), 2.39(2H, q, J=7.0Hz), 2.42(4H, br-s), 2.70(2H, 
br-s), 2.77(2H, br-s), 2.80(2H, t, J=6.0Hz), 3.81(3H, s), 
4.05(1H, d, J=7.5Hz) , 4.79(1H, m) , 6.76(1H, dd, J=3.0Hz, 8.0Hz) , 
6.97(2H, d, J=8.5Hz), 7.02(1H, d, J=8.0Hz), 7.33(1H, d, 
J=3.0Hz), 7.53(2H, d, J=8.5Hz). 
FAB-Mass:43 5(MH+) . 

Example 28Q; Synthesis of l-(4-f?,-(4- 

fluorophenyl Met hyl 1 pi p eraz i n - 1 -vl> - 7 -m ethoxv- 1 ,2,3.4- 
tetrahydronaphtl-ml ene hydrochloride 

(280-1) 1 -Hydroxy- 7 -methoxy-1 . 2. . 3 . 4- tetrahydronaphthalene 
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7 -Methoxy- 1 , 2 , 3 , 4 - tetrahydronaphthalen- 1-one (5 g) was 
dissolved in methanol and sodium tetrahydroborate (1.3 g) was 
added thereto at 0°C. After reacting at room temperature for 
2 hr, the reaction solution was partitioned between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure to give 
the title compound (5.19 g) as a colorless oil. 
( 280-2 ) 1 - ( 4 -Ace tyl pi perazin- 1 -yl ) - 7 -methoxy- 1 .2.3.4- 
tetrahydronap hthalene 



1 -Hydroxy- 7 -methoxy- 1 , 2 , 3 , 4-tetrahydronaphthalene 
(5.19 g) was reacted with thionyl chloride (4.3 ml) in ether 
at room temperature for 3 hr. Then the reaction solution was 
partitioned between ether and water. The ether layer was washed 
successively with water, a saturated aqueous solution of sodium 
bicarbonate and brine, dried and concentrated under reduced 
pressure. The resulting residue, 1-acetylpiperazine and 



OMe 



O 
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potassium carbonate were heated under reflux in acetone for 10 
hr . Then the reaction solution was filtered and insolubles were 
washed with methylene chloride. After concentrating the 
filtrate under reduced pressure, the resulting residue was 
purified by silica gel column chromatography (methylene 
chloride/methanol system) to give the title compound (3.0 g) 
as a pale yellow oil . 

(280-3^ 7-Methoxy-l- ( piperazin- 1 -yl ) -1 .2.3 . 4- tetrahydro- 
na phthalene 



1- ( 4-Acetylpiperazin-l-yl) - 7 -methoxy- 1 , 2,3,4- 
tetrahydronaphthalene (0.85 g) was dissolved in ethanol ( 10 ml) . 
After adding an 8 N aqueous solution (3 ml) of sodium hydroxide, 
the resultant mixture was heated under reflux for 3 hr. Then 
the liquid reaction mixture was concentrated under reduced 
pressure and the residue was purified by NH-silica gel column 
chromatography (ethyl acetate) to give the title compound (0.6 
g) as a pale brown oil. 

(280-4^ 1- f4- ( 4-Fluorophenylacetyl)piperazin-l -vl 1 -7- 
methoxy-1 .2.3. 4 - tetrahydronaphthalene 



OMe 
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7 -Methoxy - 1- (piperazin-l-yl) -1,2,3,4- tetrahydro- 
naphthalene (0.6 g) was reacted in methylene chloride for 2 hr 
with an acid chloride prepared from 4 - f luorophenylace tic acid 

(0.44 g) and thionyl chloride (0.21 ml). Then the liquid 
reaction mixture was partitioned between methylene chloride and 
water, extracted with methylene chloride, dried and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography 

(toluene/acetone system) to give the title compound (0.56 g) 
as an oil . 

(^RO-S^ 1 - f 4 - f ? - f A - "Fl n nrnphpnyl ) gt.hyl 1 pi DPrazin - 1 - vll -7 - 



OMe 




1- [4- (4 - Fluorophenylacetyl ) piperazin- 1 -yl] -7-methoxy- 
1 , 2 , 3 , 4 - tetrahydronaphthalene (0.41 g) and lithium aluminum 
hydride (0.05 g) were heated under reflux in THF (15 ml) for 
6 hr . Next, the reaction solution was cooled and water (50 ml) , 
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a 5 N aqueous solution (50 ml) of sodium hydroxide and further 
water (150 ml ) were successively added thereto . After stirring 
the resultant mixture at room temperature for 1 hr, the 
resulting precipitate was filtered through celite and washed 
with THF . The filtrate was concentrated under reduced pressure 
and the resulting residue was purified by silica gel column 
chromatography (toluene/acetone system) to give the title 
compound (0^38 g) as an oil. 
m.p. : 205°C (decomp. ) . 
X H-NMR (400 MHz , CDC1 3 ) : 

S(ppm) 1 . 60-1 . 70 ( 2H, m) , 1 . 93-2 . 02 ( 2H , m) , 2 . 48- 2 . 81 ( 14H, 
m), 3.76-3.83(lH, m) , 3.79(3H, s), 6.71(1H, dd, J=8.4, 2 . 8Hz ) , 
6.96(2H, t, J=8.4Hz), 7 . 12 - 7 . 19 ( 3H , m) , 7.32(1H, d, J=2.8Hz). 
FAB -Mass : 269 (MH+) . 

Example 281: Synthesis of 1-M- f 2- (4-f luorophenyl) -2- 
oxoe thyl 1 p i perazin - 1 -yl ) - 7 -methoxy- 1 .2.3 . 4- tetrahydro- 
na phthalene hydrochloride 




7 -Methoxy- 1- ( piperazin- 1 -yl ) -1,2,3,4- 
tetrahydronaphthalene (0.27 g) , 4 -f luorophenacyl bromide 
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(0.24 g) and diisopropylethylamine (0.43 g) were dissolved in 
DMF (15 ml) and reacted at room temperature for 12 hr . Then 
the liquid reaction mixture was distributed between ethyl 
acetate and water. The ethyl acetate layer was washed with 
water, dried and concentrated under reduced pressure. The 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/n-hexane system) to give an oil 
(0.34 g) . This product was converted into a hydrochloride in 
a conventional manner to give the title compound as a white 
powder . 

m.p.: 194°C ( decomp . ) . 
'H-NMR (400 MHz, CDC1 3 ): 



5(ppm) 1.60-1.69(2H, m) , 1 . 92 - 2 . 01 ( 2H , m) , 2 . 53-2 . 68 ( 8H , 
m), 3.76(2H, s), 3.79(3H, s), 6.70(1H, dd, J=8.4, 2 . 8Hz ) , 
6.97(1H, d, J=8.4Hz), 7 . 09 - 7 . 15 ( 2H , m) , 7.31(1H, d, J=2.8Hz), 
8.04-8. 10(2H, m) . 
FAB -Mass : 383 (MH+ ) . 

Example 28 2-1: Synthesis of 8-aminobenzosuberone 



Ammonium nitrate (24 g) was added in portions at -10°C to 
a solution of benzosuberone (40 g) and trif luoroacetic 
anhydride (85 ml) in chloroform (400 ml) and the resultant 



O 
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mixture was stirred at room temperature overnight. The 
reaction solution was concentrated under reduced pressure , then 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added thereto and the layers were separated. The 
organic layer was washed with brine and dried over anhydrous 
magnesium sulfate followed by purifying by silica gel column 
chromatography ( hexane/ethyl acetate system) . Then palladium 
carbon (5 g) and ethanol (300 ml) were added thereto and 
catalytic reduction was carried out under hydrogen atmosphere 
at 50°C. After stirring overnight, the catalyst was filtered 
off and the residue was concentrated under reduced pressure and 
purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (10 g) (yield: 24%) . 
1 H-NMR (400 MHz, CDC1 3 ) : 



S(ppm) 1.71-1.89(4H, m) , 2 . 67-2 . 72 ( 2H , m) , 2 . 80-2 . 85 ( 2H , 
m), 3.70(2H, br-s), 6.76(1H, dd, J=8, 3Hz), 6.97(1H, d, J=8Hz), 
7.04(1H, t, J=3Hz). 

Example 282-2: Synthesis of 8-methQxybenzQsut>erone 



An aqueous solution (15 ml) of sodium nitrite (9.0 g) was 
added dropwise into a mixture of 8 -aminobenzosuberone (4.0 g) , 
cone, sulfuric acid (3 ml) and water (47 ml) at 5°C or below. 



O 
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After 30 min, the reaction solution was added dropwise into a 
saturated aqueous solution (25 ml) of copper sulfate heated to 
90°C and stirred for 30 min. After cooling the reaction 
solution to room temperature, ethyl acetate was added thereto 
and the layers were separated- The organic layer was washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. To the residue were added 
methyl iodide, potassium carbonate and dimethylf ormamide and 
the resultant mixture was stirred at room temperature for 7 hr. 
After concentrating the reaction solution under reduced 
pressure, water and ethyl acetate were added thereto and the 
layers were separated. The organic layer was washed with brine 
and dried over anhydrous magnesium sulfate followed by 
purifying by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (3.5 g) (yield: 80%) . 
^-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.78-1.90(4H, m) , 2 . 70 -2 . 75 ( 2H , m) , 2 . 87-2 . 92 ( 2H , 
m), 3.81(3H, s), 6.99(1H, dd, J=8, 3Hz ) , 7.11(1H, d, J=8Hz), 
7.29(1H, t, J=3Hz). 

Example 282-3: Synthesi s of 1 - f 4 - f luoroohenethvl ) - 4 - ( 2 - 
methoxybenzocy clohe ptan - 9 -yJ ) oinerazine 
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Sodium borohydride (0.7 g) was added to a solution of 
8-methoxybenzosuberone (3.5 g) in ethanol (40 ml) and the 
resultant mixture was stirred at room temperature for 1 nr. 
Then the reaction solution was concentrated under reduced 
pressure and diluted with a saturated aqueous solution of sodium 
bicarbonate and ethyl acetate and the layers were separated. 
The organic layer was washed with brine and dried over magnesium 
sulfate. After evaporating the solvent, toluene (50 ml) and 
thionyl chloride (2.4 g) were added to the residue. The 
resultant mixture was stirred for 2 hr and then concentrated 
under reduced pressure. To the residue were added 
dimethylformamide (50 ml), 1- ( 4-f luorophenethyl)piperazine 
(2.1 g) synthesized in accordance with the method described in 
JP-A 54-92979 and triethylamine (0.7 g) and the resultant 
mixture was stirred at 100°C for 3 hr. After concentrating the 
liquid reaction mixture under reduced pressure, a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added thereto and the layers were separated. The organic layer 
was washed with brine and dried over anhydrous magnesium sulfate . 
The resulting residue was purified by silica gel column 
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chromatography (methylene chloride/ethanol system) followed 

by conversion into a hydrochloride in a conventional manner to 

give the hydrochloride ( 230 mg) of the title compound as a white 

powder (yield: 11%). 

m.p. (hydrochloride): 188 - 190°C. 

1 H-NMR (400 MHz , DMSO-d 6 ): 

S(ppm) 1.20-1.35(1H, m) , 1 . 50 - 1 . 6 5 ( 2H , m) , 1 . 74 - 1 . 9 8 ( 4H , 
m) , 2.06-2.19(2H, m) , 2 . 21 - 2 . 6 7 ( 4H , m) , 2 . 96 -3 . 06 ( 3H , m) , 
3.20-3. 35(3H, m) , 3 . 49 - 3 . 80 ( 2H , m) , 3.74(3H, s), 6 . 69- 6 . 89 ( 2H , 
m), 7.00-7.09(lH, m) , 7 . 12 - 7 . 20 ( 2H , m) , 7 . 28 - 7 . 40 ( 2H , m) . 
FAB -Mass : 383(MH+) . 

Example 283: Synthesis of 5 - { 4 - F 2 - ( 4 -f luorophenyl ) - 
ethyllp i perazin-l-yll-5 .6.7 . 8 -tetrahydroisoquinoline 
hydrochloride 

( 283 - 1 ) 5.6.7. 8 -Tetrahydroisoquinoline- 2 -oxide 



5 , 6 , 7 , 8 -Tetrahydroisoquinoline (10 g) was added to 
methylene chloride (100 ml) and a 10% aqueous solution (100 ml) 
of sodium carbonate. Under vigorous stirring, a 70% solution 
of m-chloroperbenzoic acid (20 g) in methylene chloride (100 
ml) was dropped thereinto at 0°C. Then the reaction solution 
was extracted with methylene chloride . The methylene chloride 
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layer was washed with brine, dried and concentrated under 
reduced pressure. The resulting residue. was purified by silica 
gel column chromatography (methylene chloride/methanol 
system) to give the title compound (7.50 g) as a colorless oil. 
f 283-2 ) 5.6.7 , 8 -Tetrahydroisoquinolin - 5 - ol 



5 , 6 , 7 , 8-Tetrahydroisoquinoline-2-oxide (7.50 g) was 
dissolved in acetic anhydride (30 ml) . After reacting at 120°C 
for 6 hr, the reaction solution was concentrated under reduced 
pressure. Next, a 10% aqueous solution (30 ml) of hydrochloric 
acid was added to the residue followed by heating at 100°C for 
2 hr. The reaction solution was cooled, basif led with 5 N sodium 
hydroxide and extracted with ethyl acetate. The ethyl acetate 
layer was washed with water and dried. After evaporating the 
solvent under reduced pressure, the resulting residue was 
purified by silica gel column chromatography (ethyl acetate) 
to give the title compound (1.90 g). 

(283-31 5 - f 4 - r 2 - ( 4 -Fluorophenvl ) ethvl 1 oipera a1n-l-vl>- 
5.6.7 . 8- tetrahydroisoquinoline hvdroohl orid e 





5 , 6 , 7 , 8-Tetrahydroisoquinolin-5-ol (1.90 g) , 
methanesulf onyl chloride (1.48 g) and triethylamine (5.0 ml) 
were reacted in THF (50 ml) at 0°C for 6 hr. The reaction 
solution was partitioned between ethyl acetate and a saturated 
J\ aqueous solution of sodium bicarbonate. The ethyl acetate 

Si 

4= layer was washed with water, dried and concentrated under 

m 

Of reduced pressure to give a pale yellow oil. This product was 

If I 

dissolved in DMF followed by addition of 4-[2-(4- 

'Tit fluorophenyl ) ethyl Ipiperazine (2.0 g) and potassium carbonate 

y 1 

F4 ; (2.0 g). After reacting for 12 hr, the reaction solution was 

P 

1^ concentrated under reduced pressure and the obtained residue 

was purified by silica gel column chromatography (methylene 
chloride/methanol system) to give a pale yellow oil (0.71 g) . 
Next, this product was converted into a hydrochloride in a 
conventional manner to give the title compound (0.52 g) as a 
white powder, 
m.p.: 174 - 176°C. 
'H-NMR (400 MHz, D 2 0) : 

5(ppm) 1.77(2H, m) , 1.99-2.16(2H,m), 2.87(2H, m), 3.03(4H, 
m), 3.38(4H, m) , 4.19(1H, m) , 7.05(2H, t, J=8.4Hz), 7.26(2H, 



- 512 - 



© 



JK8* 



dd, J=8.4, 7.2Hz), 8.28(1H, d, J=8.0Hz), 8.43(1H, d, J=8.0Hz), 
8.45(1H, s). 
FAB-Mass : 340 (MH+ ) . 

Example 284: Synthesis of 1 - T 1 - f 4 - 

f luorophenethyl Ip i peri fli n-4-yl 1 -5 . 6 -methylenedioxyindoline 




hi 1 - ( 4 - Fluorophene thy 1 ) - 4 - ( 3 , 4 -methylenedioxyphenyl ) - 

aminopiperidine (10 g) synthesized in accordance with the 
method described in Referential Example 1 of JP-B 40-6347 was 
treated as in Example 10 6 to give the hydrochloride (330 mg) 
of the title compound as dark red prismatic crystals (yield: 
2.8%) . 

m.p. (hydrochloride): 229°C (decomp. ) 
X H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.80-2. 09(4H, m) , 2 . 72- 2 . 85 ( 2H , m) , 2 . 99-3 . 19 ( 4H , 
m), 3.19-3.35(4H / m) , 3 . 55 -3 . 61 ( 3H, m) , 5.82(2H, s), 6.44(1H, 
s), 6.71(1H, s), 7.12-7.20(2H, m) , 7 . 29 - 7 . 38 ( 2H , m) . 
FAB-Mass : 369 (MH+) . 

Example 28 5: Synthesi s of l-fl-(4- 

f luorophenethyl 1 p i peridi n -4 -yll - 6 -acetamidomethvl indole 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl ] -6- 
acetamidomethylindoline (7.5 g) obtained in Example 133 was 
dissolved in acetone (500 ml) at 50°C. To the resultant 

O 

'4) solution was added active manganese dioxide ( 35 - 6 g) in portions 

m 

4* under stirring. The resulting suspension was heated under 

SI 

jjj reflux for 1.5 hr, then filtered through celite and washed with 

^' acetone. The filtrate was concentrated under reduced pressure 

uj and the resulting pale yellow solid was recrystallized from 

CI 

m ethyl acetate to give the title compound ( 4 . 2 g) as a white powder 

^ (yield: 56%). 

X H-NMR (400 MHz , DMSO-d 6 ) : 

S(ppm) 1.86(s, 3H), 1 . 88-2 . 04 (m, 4H) , 2.23(dt, J=11.2, 
2.4Hz, 2H), 2.55-2. 62(m, 2H) , 2.74-2.81(m, 2H) , 3.09(br-d, 2H) , 
4.26-4.36(m, 1H ) , 4.33(d, J=5.6Hz, 2H) , 6.41(d, J=3.2Hz, 1H), 
6.94(d, J=7.2Hz, 1H), 7.08-7. 15(m, 2H) , 7.26-7.33(m, 2H), 
7.41(br-s, 1H), 7.45-7.49(m, 2H) , 8.26-8.32(m, 1H) . 
m.p. : 127 - 128°C. 
Mass: FAB+ 394 (M+H) . 

Example 286; Synthesis of 1 - f 1- ( 4-f luorophenethyl) - 
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pi peridin-4-y.l 1 -6 - ( N- isop rop ylcarbamoylmethyl ) indole 
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A suspension of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4 - 
yl ] -6- ( isopropylcarbamoylmethyl) indoline (1 g) obtained in 
Example 151 and active manganese dioxide (4 g) in 1,2- 
dxchloroethane (100 ml) was heated under reflux for 1.5hr ( then 
filtered through celite and concentrated under reduced pressure . 
The resulting pale yellow solid was recrystallized from ethyl 
acetate to give the title compound (0.4 g) as a white powder 
(yield: 40%). 
X H-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 1.04(d, J=6.0Hz, 6H) , 2.04-2. 18(m, 4H) , 2.25- 
2.40(m, 2H), 2 . 63-2 . 74 (m, 2H) , 2.80-2.91(m, 2H) , 3.15-3.28(m, 
2H), 3.68(5, 2H), 4.02-4.12(m, 1H) , 4.20-4. 31(m, 1H) , 5.20- 
5.32(m, 1H), 6.53(d, J = 3Hz , 1H) , 6.95-7.02(m, 3H) , 7 . 18-7 - 21 (m, 
2H), 7.26-7.28(m, 2H), 7.61(d, J=8Hz, 1H). 
m.p. : 146 - 148°C. 
Mass : ESI 422 (M+ ) . 

Example 287: Synthesis of 1- f 1- f 4- 

flnnro phftnathvl ^p i perldin-4-vl 1 - 6 - ( 1 -methvlpvrrol- 2- 
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yl ) i ndole 




1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] - 6 -bromoindole 
(0.2 g) was dissolved in toluene (2.50 ml). Next, 1- 
methyl-2-tributylstannylpyrrole (1.44 g) synthesized in 
accordance with the method described in Tetrahedron Lett. , 4407 
(1986). with the use of 1-methylpyrrole and tributylthin 
chloride was added thereto and the resultant mixture was heated 
under reflux for 3 hr under nitrogen atmosphere. After adding 
ethyl acetate, the mixture was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by silica gel 
column chromatography (hexane/ethyl acetate system) to give the 
title compound (0.115 g) as a yellow oil (yield: 57.28%). 
1 H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.92-1.99(4H, m) , 2 . 05 - 2 . 13 ( 2H , m) , 2 . 47 - 2 . 51 ( 2H , 
m), 2.64-2.68(2H / m), 3.32(2H, br-d) , 3.50(3H, s) , 4 . 05 - 4 . 13 ( 1H t 
m), 6.16-6. 19(2H, m) , 6.38(1H, d, J=3.6Hz), 6.57(1H, t, 
J=2.2Hz), 6.82(2H, t, J=8.6Hz), 6 . 98 - 7 . 03 ( 3H , m) , 7.11(1H, d, 
J=3.6Hz), 7.23(1H, s), 7.48(1H, d, J=8.8Hz). 



ESI-Mass: 402. 



Example 288; Synthesis of 1- f 1- ( 4- 



acetamidomet hyl phenethyl ) p i peridin- 4-yl 1 indole 




r 



O 



A suspension of l-[l-(4- 
acetamidomethylphenethyl ) piperidin- 4-yl j indoline (0.80 g) 
obtained in Example 36 and active manganese dioxide (1.32 g) 
in chloroform (30 ml) was heated under reflux for 6 hr with 
vigorous stirring. Then the reaction mixtures were filtered 
through celite and the residue was washed with chloroform. The 
filtrate was concentrated under reduced pressure and the 
obtained residue was crystallized from a solvent mixture of 
ethyl acetate with hexane to give the title compound (0.64 g) 
as a white powder (yield: 80.4%). 
m.p. : 133 - 134°C. 
'H-NMR (400 MHz, CDC1 3 ): 

5(ppm) 2.02(3H, s), 2 . 06 - 2 . 35 ( 5H , m), 2 . 64 - 2 . 73 ( 2H , m) , 
2.82-2. 90(2H, m) , 3 . 15 - 3 . 25 ( 2H , br-d) , 4 . 22 - 4 . 32 ( 1H , m) , 
4.41(2H, d, J=5.6Hz), 6.53(1H, d, J = 3.6Hz), 7 . 07 - 7 . 13 ( 1H , m) , 
7.18-7. 26(5H, m), 7.38(1H, d, J=8.0Hz), 7.63(2H, d, J=8.0Hz). 



FAB-Mass : 376 (MH+) . 

Example 289; Synthesis of 1- f 1- ( 4- 

fluorophenethyl ) piperidi n- 4 -y l 1 -6 -cy anoindole 




1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
cyanoindoline (0.50 g) obtained in Example 124 and active 
manganese dioxide (1.00 g) were treated as in Example 288 to 
give the title compound (0.42 g) as a white powder (yield: 
83 . 8%) . 

m.p.: 131 - 132°C. 
^-NMR (400 MHz, CDC1 3 ) : 

6(ppm) 2.06-2.16(3H, m) , 2 . 25-2 . 34 ( 2H , m) , 2 . 64-2 . 70 ( 2H , 
m), 2.79-2.87(2H, m) , 3 . 16 - 3 . 24 ( 2H , m) , 4 . 21-4 . 31 ( 1H , m) , 
4.41(2H, d, J=5.6Hz), 6.60(1H, d, J=3.2Hz), 6 . 97- 7 . 03 ( 2H , m) , 
7.16-7.22(2H, m) , 7.33(1H, dd, J=8.0, 1 . 2Hz ) , 7.44(1H, d, 
J=3.2Hz), 7.67(2H, d, J=8.0Hz), 7.73(1H, br-s). 
FAB-Mass : 378 (MH+) . 

Example 290: Synthesis of ci s - 1 - r 1 - ( 4 -fl uorophenethvl) - 3 - 
methylp i peridin- 4-yl 1 indole 
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cis-l-[l-( 4 -Fluorophenethyl-3-methylpiperidin-4 - 
yl 3 indoline was synthesized in a similar manner to the one of 
Example 79-4 by starting with indoline (560 mg) , l-[2~(4- 
5| f luorophenyl) ethyl ] - 3-methyl-4 -piperidone (1.19 mg) and 

4= sodium triacetoxyborohydride (2.40 g). As the by-product in 

gs 

^ this reaction , the title compound ( 30 mg) was obtained as a white 

ill 

^ amorphous substance (yield: 3%). 

r£ 1 H-NMR (400 MHz , CDC1 3 ): 

f\ 

PI 6(ppm) 0.80(3H, d, J=6.5Hz), 1.88(1H, br-d), 2.26(1H, dt , 

J=12.0, 3.5Hz), 2.35-2. 67(5H, m) , 2 . 74- 2 . 82 ( 2H , m) , 2.89(1H, 
br-d), 3.14(1H, br-d), 4.46(1H, dt , J=120.5, 4.0Hz), 6.49(1H, 
d, J=3.1Hz), 6.98(2H, br-t), 7.10(1H, br-d), 7 . 16 -7 . 22 ( 4H , m) , 
7.36(2H, d, J=8.0Hz), 7.64(2H, d, J=8 . 0Hz ) . 
FAB -Mass : 337 (MH+) . 

Example 291: Synthesis of 1 - f 1 - ( 4 -f luoronhenethvl ) homo- 
piperidin- 4 -yl 1 - 6-methoxyindQline 

(29l-n 1 - ( 4 -Fluorophenethyl ) - 4 - ( 3 -methox vPhen y 1 amino ) - 
homopiperidine 
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4-Fluorophenylacetic acid (1.5 g) was dissolved in 
tetrahydrof uran (44 ml). To the resultant solution was added 
N , N-carbonyldimidazole (1.6 g) and the resultant mixture was 
stirred at room temperature for 15 min . Next, 4 -homopiperidone 
hydrochloride (1.0 g) synthesized in accordance with the method 

- 520 - 



described in Synth . Commun . , 1249(1992) . and trie thy 1 amine {1.2 
ml) were successively added thereto followed by stirring at room 
temperature for 12 hr. After adding water, the reaction 
solution was partitioned between water and ethyl acetate. The 
organic layer was washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The residue was dissolved in tetrahydrof uran and lithium 
aluminum hydride was added thereto under ice cooling. Next, 
the resultant mixture was heated under reflux and treated in 
a conventional manner. The resulting product was purified by 
silica gel column chromatography (hexane/e thyl acetate system) 
to give a brown oil. 

The above product and m-anisidine (0.39 ml) were treated 
as in Example 1 to give a yellow oil . This product was dissolved 
in tetrahydrof uran (30 ml) . Under ice cooling, lithium 
aluminum hydride (0.72 g) was added thereto and the resultant 
mixture was heated under reflux for 2.5 hr . Under ice cooling, 
water (0.72 ml), a 5 N aqueous solution (0.72 ml) of sodium 
hydroxide and further water (2.2 ml) were successively added 
thereto and the resulting solid was filtered off. The filtrate 
was concentrated under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (ethyl 
acetate/me thanol system) to give the title compound (1.348 g) 
as a brown oil (yield: 44.6%) . 



^-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.62-1. 79( 5H, m) , 1 . 95 - 2 . 04 ( 1H , m) , 2 . 59 - 2 . 67 ( 2H , 
m) , 2.70-2.85(6H, m), 3.66(1H, m) , 3.76(3H, s) , 4.02(1H, br-s) , 
6.00(1H, t, J = 2.4Hz) , 6.12(1H, ddd , J = 0 . 8 , 2.4, 8.0Hz) , 6.23(1H, 
ddd, J=0.8, 2.4, 8.0Hz), 6.98(2H, t, J = 8 . 8Hz ) , 7.05(1H, t, 
J=8.0Hz), 7.16(2H, dd , J=4 . 2 , 8 . 8Hz ) . 

(291-2) 1 - ( 4-Flnorophenethyl) -4- f 6 -methoxyisatin- 1 - 
yDhomopiperidine 



1 - ( 4 - Fluorophenethyl ) - 4 - ( 3 -me thoxypheny 1 amino ) homo - 
piperidine (1.148 g) was treated in accordance with the method 
described in J. Prakt . Chem. , 137 (1922). to give the title 
compound (1.203 g) as an orange oil (yield: 90.6%). 
X H-NMR (400 MHz , CDC1 3 ): 

S(ppm) 1.83-2.00(3H, m) , 2.10(2H, m) , 2.78(7H, br-s), 
2.87(2H, br-s), 3.93(3H, s), 3.43(1H, m) , 4.40(1H, br-s), 
6.52(1H, s), 6.53(1H, d, J=8.8Hz), 6.99(1H, t, J=8.8Hz), 
7.18(1H, dd, J=5.6, 8 . 8Hz ) , 7.59(1H, d, J-8.8Hz). 
(291-3) 1 - n - ( 4 -F1 norophenethyl ) homopioer idin- 4 -Vl 1 - 6 - 
methQ^yindoline 



MeO 




MeO 



LiAlH 4 




F 



MeO 



Complex 



Borane-THF 




F 



1- ( 4 -Fluorophenethyl ) -4- ( 6-methoxyisatin- 1- 
yl ) homopiperidine (0.4 g ) was dissolved in tetrahydrofuran (1.0 
ml). Under nitrogen atmosphere, a 2 . 0, M solution (4.0 ml) of 
borane- tetrahydrofuran complex in tetrahydrofuran was added 
dropwise thereinto in a water bath followed by heating under 
reflux for 3 nr. The reaction solution was ice cooled and water 
was added thereto. Next, the reaction solution was partitioned 
between water and ethyl acetate and the organic layer was washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The residue was 
dissolved in pyridine (5.0 ml) and stirred at room temperature 
for 11 hr. After adding water, the reaction solution was 
partitioned between water and ethyl acetate . The organic layer 
was washed with brine, dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. Then the resulting 
residue was purified by NH- silica gel column chromatography 
( hexane/ethyl acetate system) to give 1 - ( 4 -f lorophenethyl ) - 
4- ( 6-methoxyindol- 1-yl) homopiperidine as a yellow oil. Then 
this product was treated as in Production Example 64 to give 
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the free title compound (0.095 g ) as a yellow oil (yield : 27.2%). 

Next, this product was treated with oxalic acid in a 
conventional manner to give the oxalate of the title compound 
as a hygroscopic solid. 
Free : 

1 H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.61-1.99(6H, m) , 2 . 66 - 2 . 90 ( 10H , m) , 3.38(2H, dt , 
J=1.6, 8.6Hz), 3.63(1H, m) , 3.76(3H, s), 6.00(1H, d, J=2.4Hz), 
6.12(1H, dd, J=2.4, 7 . 6Hz ) , 6.92(1H, d, J=7.6Hz), 6.97(2H, t, 
J=8.4Hz), 7.15(2H, dd, J=5.6, 8 . 4Hz ) . 
ESI-Mass: 369.1 

Exam ple 29 2: S ynthesis of 1 - \ 1 - ( 4 - f luorOPhenethvl ) - 
pyrrolidin- 3 -yl 1 - 6 -methoxyindoline 

(292-H l -Benzyl- 3 - ( 6 -methoxvindolin - 1 - vl ) pyrrolid ine 
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1 -Benzyl- 3 -pyrrolidone (10.0 g) arid m-anisidine (0.39 ml) 
were treated as in Example 1 to give a brown oil. Then this 
product was treated as in the above (291-2) to give red crystals . 
Subsequently, these crystals were treated as in the above 
(291-3) to give the title compound (2.301 g) as a pale yellow 
oil (yield: 13.1%). 
'H-NMR (400 MHz , CDC1 3 ): 

6(ppm) 2.00(1H, br-s), 2.21(1H, br-s), 2 . 68 - 2 . 98 ( 4H , 
br-s) , 2.86(1H, t, J = 8 . 0Hz ) , 3.42(1H, q, J=8.0Hz) , 3.60-3. 90(2H, 
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br-s), 3.75(3H, s), 4.24(1H, br-s), 6.09(1H, d, J=2.4Hz), 
6.16(1H, dd, J=2.4, 8.0Hz), 6.92(1H, d, J=8.0Hz), 7 . 2 7 - 7 . 42 ( 5H , 
m) . 

( 292-2 1 1- r 1- ( 4 -Flnoropheneth Yl)pvrrolidin-3-yll -6- 
methoxy indoline 



1- Benzyl- 3- ( 6 -methoxyindolin- 1-yl ) pyrrolidine (0.5 g) 
was treated as in Tetrahedron Lett., 1567 (1977). to give a 
yellow oil. Then this product and 4-f luorophenethyl bromide 
(0.15 g) were treated as in Example 2 to give the free title 
compound (2.301 g) as a pale yellow oil (yield: 13.1%). 

Next, this free compound was treated with oxalic acid in 
acetone in a conventional manner to give the oxalate of the title 
compound as a hygroscopic amorphous solid. 
Oxalate: 

1 H-NMR (400 MHz, DMSO-d 6 ): 

S(ppm) 1.89(1H, m) , 2.08(1H, m) , 2 . 62 - 3 . 06 ( 10H , m) , 



3.32(2H, t, J=8.2Hz), 3.65(3H, s), 4.30(1H, m) , 6.10(1H, dd , 
J=2.0, 8.0Hz), 6.15(1H, d, J=2.0Hz), 6.87(1H, d, J=8.0Hz), 



MeO 




MeO 



7.10(2H, t, J=8.4Hz), 7.27(2H, dd , J=5.4, 8 . 4Hz ) . 
ESI-Mass: 341.1. 

Exampl e 293: S ynthesis of 3 . 3 -di methyl- 1 - f 1 - ( 4 - 
f luorophenethyl ) piper idin - 4 -yl 1 - 6 -bromoindoline 
( 293 - 1 ) 3 . 3 -Dimethyl- 6 - bromoindolin - 2 -one 



A solution (50 ml) of 6 -bromoindolin- 2 -one (3.18 g) in 
THF was cooled to -78°C and 1.5 M lithium diisopropylamide (20 
ml) was added dropwise thereinto followed by stirring for 15 
min . After adding methyl iodide (0.92ml) , the reaction mixture 
was brought to room temperature and stirred for 1 hr. Then the 
reaction solution was cooled to -78°C again and 1.5 M lithium 
diisopropylamide (10 ml) was added dropwise thereinto followed 
by stirring for 15 min. After adding methyl iodide (0.92 ml) , 
the reaction solution was brought to room temperature with 
stirring. Then a saturated aqueous solution of ammonium 
chloride was added thereto and the resultant mixture was 
extracted with ethyl acetate. The residue was washed with 
hexane to give the title compound (3.35 g) as a white amorphous 
solid (yield: 93.0%). 
'H-NMR (400 MHz, CDC1 3 ): 

S(ppm) 1.38(6H, s), 7.05(1H, d, J=8.0Hz), 7.096(1H, d, 




J=1.6Hz), 7.169(1H, d, J=1.6Hz), 8.41(1H, m). 



( 7. 9 3 - 2 ) 3 . 3 -Dimethyl- 6 - bromoinriol ine 



Br. 



H 




A borane - dimethylsulf ide complex ( 3 ml ) was added dropwise 
into a solution (80 ml) of 3 , 3 -dimethyl- 6 -bromoindolin- 2 -one 
(3.35 g) in toluene under stirring at 60°C. Then the reaction 
mixtures were heated under reflux for 3 hr. Under ice cooling, 
a 5 N aqueous solution (20 ml) of sodium hydroxide was added 
thereto and the resultant mixture was stirred at room 
temperature for 30 min. Then the reaction mixtures were 
extracted with ethyl acetate, washed with water and brine and 
dried. The extract was concentrated under reduced pressure to 
give the title compound (3.10 g) as a yellow oil (yield: 98.3%). 
a H-NMR (400 MHz, CDC1 3 ): 

6(ppm) 1.28(6H, s), 3.35(2H, s), 6 . 83-6 . 91 (3H, m) . 
( 293-3) 3 . 3-Dimethyl-l- f 1- ( 4 - f luorophenethvl ) pjperidin - 4 - 
yll -6-bromoindoline 
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3 , 3 -Dimethyl- 6 -bromoindoline (3.10 g) , l-[2-(4- 
f luorophenyl ) ethyl ] - 4 -piperidone (2.81 g) and triacetoxylated 
sodium borohydride (5.70 g) were treated as in Example 16 to 
give the title compound (2.72 g) as a white amorphous solid 
(yield: 49.8%). 
X H-NMR (400 MHz, CDC1 3 ) : 

S(ppm) 1.24(6H, s), 1.80(4H, br-s), 2 . 13-2 . 24 ( 2H , m) , 
2.58-2.67(2H, m) , 2 . 79 - 2 . 86 ( 2H , m) , 3 . 1 1 - 3 . 2 1 ( 2H , m) , 3;17(2H, 
s), 3.28-3.40(lH, m), 6.44(1H, s), 6.72(1H, d, J=8.0Hz), 
6.80(1H / d, J=8.0Hz), 6 . 93 - 7 . 01 ( 2H , m) , 7 . 13 - 7 . 20 ( 2H , m). 
FAB -Mass : 432 (MH+) . 

Example 294: Synthesis of 1 - T 1 - ( 4 - f luorophenethvl ) pjperidin - 
4 -yl 1 - 6 - ( ethylcarbamovlmethvl ) indole 

A suspension of 1 - [ 1- ( 4-f luorophenethyl ) piperidin- 
4-yl] -6- ( ethyl car bamoylmethyl ) indol in e (0.41 g) obtained in 
Example 149 and active manganese dioxide (0.40 g) in chloroform 
(30 ml) was vigorously stirred at 50°C for 6 hr. Then the 
reaction mixtures were filtered through celite and the residue 
was washed with chloroform. After concentrating the filtrate 
under reduced pressure, the residue was recrystallized from 
chlorof orm/hexane to give the title compound (0.33 g) as white 
needles (yield: 89.5 %). 
m.p. : 159.6 - 160. 1°C . 

1 H-NMR( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 02 ( 3H , t , J = 7 . 2Hz ) , 2.07- 



2.13(4H,m), 2.25-2.32(2H,m), 2 . 64 - 2 . 68 ( 2H , m ) , 2.81- 
2.85(2H,m) , 3.17-3.26(4H,m), 3.70(2H,s) , 4.21-4.29(lH,m), 
5-40(lH,br-t) , 6.53(lH,d, J=3.2Hz) , 6.95-7 .01(3H f m) , 7.17- 
7.21(2H,m) , 7.26-7.28(2H / m), 7 . 6 1 ( 1H , d , J=8 . OHz ) . 
ESI-Mass ; 408(MH+). 

Example 29 5 : Synthesis of 1 - f 1 - f 4 - f luorophenethy] 1 p i per i din - 
4 -yl 1 - 6 - r N- f cyclopropylcarbamoyl ) methyl 1 indole 

A suspension of 1 - [ 1 - ( 4 -f luorophenethyl ) piperidin- 
4 -yl] -6- [( cyclopropylcarbamoyl ) methyl 3 indoline (0.04 g) 
obtained in Example 154 and active manganese dioxide (0.04 g) 
in chloroform (30 ml) was vigorously stirred at 50°C for 10 hr . 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.03 g) as 
a white powder (yield: 81.9 %). 
m.p. : 156.4 - 156. 8°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 0 . 34 - 0 . 38 ( 2H , m ) , 0.68- 
0.73(2H,m) , 2.06-2.14(4H,m), 2 . 25 - 2 . 32 ( 2H ,m) , 2.62- 
2.68(3H,m) , 2.81-2.85(2H # m), 3 . 18 ( 2H , br-d) , 3.68(2H,s) , 
4.20-4.28(lH,m), 5 . 5 0 ( 1H , br- s ) , 6 . 52 ( 1H , d , J=3 . 2Hz ) , 
6.93(lH,dd, J=1.4,8.2Hz) , 6.97-7.01(2H,m), 7.17-7.20(2H,m), 
7.25-7.27(2H,m), 7 . 60 ( 1H , d , J-8 . 2Hz ) . 
ESI-Mass ; 420(MH+). 
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Example 296 : Synthesis of 1 - M - ( 4 -f J uorophenethvl ) pjperidi n - 
4-yl 1-6 - f N- ( isobutylcarbamoyl )m eth yl 1 indole 

A suspension of 1 -[ 1 -( 4 -f luorophenethyl ) piperidin- 
4-yl] -6- [ (isobutylcarbamoyl) methyl] indoline (0.07 g) 
obtained in Example 152 and active manganese dioxide {0.07 g) 
in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.05 g) as 
a white powder (yield: 70.0 %). 
m.p. : 131.8 - 132. 2°C . 

1 H-NMR( 400MHz , CDC1 3 ) ; <5(ppm) 0 . 7 9 ( 6H , d , J = 6 . 8Hz ) , 1.61- 

1.71(lH,m), 2.07-2. 13(4H,m) , 2 . 24-2 . 31 ( 2H # m) , 2.64- 

2.68(2H,m) , 2 . 81-2 . 85 ( 2H ,m) , 3 . 01 ( 2H , t , J=6 . 4Hz ) , 

3. 18(2H,br-d) , 3.72(2H,s), 4 . 20-4 . 28 ( 1H , m) , 5 . 46 ( 1H , br- t ) , 

6.53(lH / d,J=2.8Hz) , 6 . 96-7 . 01 ( 3H,m) , 7 . 17-7 . 20 ( 2H,m) , 7.26- 

7.27(2H,m) , 7 . 61 ( 1H, d, J=8 . 0Hz ) . 

ESI-Mass ; 436(MH+). 

Example 29 7 : Synthesis of 1 - f 1 - ( 4 -f luorophenethvl) PiPerid in- 
4-yll -6- (n-propylcarbamoylmethyl) indole 

A suspension of 1- [ 1- ( 4-f luorophenethyl )piperidin- 
4-yl] -6- [ (n-propylcarbamoyl) methyl] indoline (0.04 g) 
obtained in Example 150 and active manganese dioxide (0.08 g) 
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in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure, the residue was recrys tallized 
from chlorof orm/hexane to give the title compound (0.03 g) as 
white needles (yield: 84.6 %). 
m.p. : 131 . 1 - 131 . 9°C. 

la 

1 H-NMR(400MHz ,CDC1 3 ) ; <5(ppm) 0 . 81 ( 3H , t , J~7 . 4Hz ) , 
1.41(2H,tq, J = 7. 4 ,7.4Hz) , 2 . 07 - 2 . 12 ( 4H , m) , 2 . 25-2 . 31 ( 2H , m) , 
2.64-2.68(2H,m), 2.81-2.85(2H,m), 3.71(2H,s), 4.20- 
4.28<lH,m) , 5.43(lH,br-t) , 6 . 53 ( 1H , d , J=3 . 2Hz ) , 6.96- 
7.01(3H,m) , 7.17-7.21(2H,m), 7.25-7.27(2H,m), 
7.61(lH,d, J=8.0Hz) . 
ESI-Mass ; 422(MH+). 

Example 298 : Synthesis of 1- T 1 - ( 4-f luoronhenethvl )pjperidin- 
4 -y 1 1 - 6 - ( tfttramftthylenecarbamoylmethyl ) indole oxalate 

A suspension of 1- [ 1- ( 4-f luorophenethyl)piper±din- 
4-yl] -6- ( tetramethylenecarbamoylmethyl) indoline (0.08 g) 
obtained in Example 155 and active manganese dioxide (0.07 g) 
in chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure, the free compound (0.06 g) of 
the title compound was obtained as a pale brown viscous compound 



(yield: 87.0 %) . 

Next, this free compound was converted into an oxalate 
in a conventional manner, which was then reprecipitated from 
methanol/diethyl ether to give the title compound as a colorless 
powder . 

Free compound: 

X H-NMR ( 4 00MHz , CDC1 3 ) ; <S(ppm) 1 . 78 - 1 . 93 ( 4H , m) , 2 . 0 9 ( 4H , br- s ) , 
2.25-2.33(2H,m), 2.64-2.68(2H,m), 2.81-2.85(2H,m), 
3.17(2H,br-d) , 3 . 45 - 3 . 51 ( 4H , m) , 3.78(2H,s), 4 . 24 - 4 . 32 ( 1H , m) , 
6.49(lH,d, J=3.0Hz) , 6 . 97 - 7 . 01 ( 3H , m) , 7 . 17-7 . 20 ( 2H , m) , 
7.22(lH,d, J=3.0Hz) , 7.38(lH,s) , 7 . 55 ( 1H , d , J=8 . 0Hz ) . 
Oxalate : 

m.p. : 171.5 - 172. 1°C. 

X H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 72- 1 . 79 ( 2H ,m) , 1.83- 

1.90(2H,m) , 2.09-2. 21 ( 4H, m) , 2 . 92 -3 . 18 ( 6H , m) , 

3.29(2H,t, J=7.0Hz) , 3 . 49 ( 2H , t , J-7 . 0Hz ) , 3 . 49-3 . 56 ( 2H ,m) , 

3.70(2H,s), 4.58(lH,br-s) , 6 . 45 ( 1H , d, J=3 . 2Hz ) , 

6.93(lH,dd, J=l. 2 ,8.4Hz) , 7 . 16- 7 . 20 ( 2H , m) , 7 . 33-7 . 3 7 ( 2H ,m) , 

7.39-7.42(2H,m), 7 . 46 ( 1H , d , J=8 . 4Hz ) . 

ESI-Mass ; 434(MH+). 

Exam ple 29 9 : Synthesis of l-n-(2,4- 

dif luor ophenethyl ) pi peridin- 4 -yl 1 - 6 -carbamoyl methvlindole 

A suspension of 1 -[ 1 -( 2 , 4 -dif luorophenethyl ) - 
piperidin- 4-yl ] -6 -carbamoylmethylindoline (0.05 g) obtained 



in Example 225 and active manganese dioxide (0.10 g) in 
chloroform (30 ml) was vigorously stirred at 50°C overnight. 
Then the reaction mixtures were filtered through celite and the 
residue was washed with chloroform. After concentrating the 
filtrate under reduced pressure , the residue was recrystallized 
from chlorof orm/hexane to give the title compound (0.02 g) as 
a white powder (yield: 41.7 %) . 
m.p. : 156.9 - 157. 8°C. 

1 H-NMR( 400MHz # CDC1 3 ) ; <5(ppm) 2 . 03 - 2 . 12 ( 4H , m ) , 2.25- 
2.31(2H,m) , 2.63-2.67(2H,m) , 2 . 84- 2 . 88 ( 2H,m) , 3 . 17 ( 2H , br-d) , 
4.22-4.30(lH,m) , 5 . 54 ( 2H , br- s ) , 6 . 52 ( 1H , dd , J=0 . 8 , 3 . 2Hz ) , 
6.88(lH,dt, J- 1.2 ,8.6Hz) , 7 . 10 ( 1H , ddd , J=0 . 8 , 7 . 0 , 8 . 0Hz ) , 
7.13-7.22(2H,m) , 7 . 24 ( 1H , d , J=3 . 6Hz ) , 7 . 38 ( 1H , dd , J=0 . 4 , 8 . 4Hz ) , 
7.62-7. 65(lH,m) . 
ESI-Mass ; 398(MH+). 

Example 300 : Synthesis of 1 - r 1 - ( 4 -f lnorophenethvl ) pjperidin- 
4-yll -6- ( 2 -hy drox yethyl 1 carhamnylmftthyl indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N , N- dimethyl formamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.104 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, ethanolamine (320 ml) was added 
thereto and the mixture was further stirred overnight. After 



evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.15 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.31 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was evaporated under reduced 
pressure. Then the residue was recrystallized from 
chlorof orm/n-hexane to give the title compound (0.13 g) as a 
pale yellow powder, 
m.p. : 140.0 - 141. 2°C. 

'H-NMRC 400MHz ,00013) *" 5 (PPm) 2 . 08-2 . 21 ( 4H ,m) , 2 . 28 ( 2H , br- t ) , 
2.64-2.68(2H,m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 19 ( 2H , br-d) , 3.35- 
3.39(2H,m), 3 . 67 ( 2H , t , J=5 . 0Hz ) , 3.74(2H,s), 4 . 19 - 4 . 28 ( 1H ,m) , 
5.90(lH,br-t) , 6.51(lH,br-d) , 6 . 96-7 . 02 ( 3H , m) , 7.17- 
7.21(2H,m) , 7.25(lH,d, J=3.2Hz) , 7 . 31 ( 1H , br- s ) , 
7.61(lH,d, J=8.4Hz) . 
ESI-Mass ; 424(MH+). 

Example 301 : S ynthesi s of l - r l - ( 4 -f luo rophen ethvl ) pi per i d i n- 
4 -yl 1 - 6-dimet h ylcarbamoylmethylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.19 g) obtained in Example 146 was 



dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, a 2 M solution (2.50 ml) of 
dimethylamine in tetrahydrof uran was added thereto and the 
mixture was further stirred overnight. After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.13 g) . 

This substance was dissolved in chloroform (30 ml) and 
manganese dioxide (0.28 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.14 g) was added thereto and the mixture was stirred 
for 5 nr. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give a free 
compound (0.15 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

m.p. : 170 . 1 - 170. 6°C. 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 2 . 14 - 2 . 2 4 ( 4H , m ) , 2.83(3H,s), 
2.95-3.10(4H,m) , 3.03(3H,s), 3 . 15 ( 2H , br-s ) , 3 . 53 ( 2H , br-d) , 
3.76(2H,s) , 4. 58 (1H, br-s) , 6 . 45 ( 1H , d , J= 3 . 2Hz ) , 




6.91(lH,d,J=8.2Hz), 7.15-7.20(2H,m), 7.33-7.37(2H,m), 
7.40(2H # br-s) , 1 . 4 7 ( 1H , d , J=8 . 2Hz ) . 
ESI-Mass ; 408(MH+). 

Example 3Q2 : Syntheses of 1 - r 1 - ( 4-f luorophenethvl) pip eri d-i n - 
4 -yl 1 - 6 - ( 4 -hydroxypipteridin- 1-ylcarbonylmethyl ) indole 

1- [ 1- ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] -6- 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred in a nitrogen atmosphere at room 
temperature for 15 min . Next, 4 -hydroxypiperidine (0.56 g) was 
added thereto and the mixture was further stirred overnight. 
After evaporating the solvent under reduced pressure, water and 
ethyl acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate . Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.18 g) . 

This residue (0.13 g) was dissolved in chloroform (30 
ml) and manganese dioxide (0.33 g) was added thereto. After 
stirring the resultant mixture at 50°C for 10 hr, the manganese 
dioxide was filtered off and the solvent was removed under 
reduced pressure. Then the residue was recrystallized from 
chlorof orm/n-hexane to give the title compound (0.16 g) as 
colorless micaceous flakes. 
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m.p.: 190.5 - 192. 2°C ( decomp . ) . 

1 H-NMR(400MHz , CDC1 3 ) ; (5(ppm) 1 . 2 2 - 1 . 50 ( 2H , m ) , 1.62- 
1.69(lH,m), 1.82-1.89(lH,m), 2.05-2.11(4H,m), 2.24- 
2 . 31 (2H,m) , 2.63-2.67(2H,m), 2.80-2.84(2H,m), 3 . 15- 
3.24(4H,m) , 3.76-3.88(2H,m), 3.88(2H,s) , 4.11-4.17(2H,m), 
4.21-4.29(lH,m), 6 . 4 9 ( 1H , d , J=3 . 6Hz ) , 6.95-7.01(3H,m), 7.17- 
7 . 20(2H,m) , 7 .' 2 2 ( 1H , d , J = 3 . 6Hz ) , 7.30(lH,s) , 
7.56(lH,d, J=8.4Hz) . 
ESI-Mass ; 464(MH+). 

Example 3Q3: Synthesis of 1 - r 1- ( 4-f luorophenethyl ) piperl di n- 
4-yl1-6- Tbisf 2 -hydroxyethyl ) 1 carbamoylmethylindole oxalate 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N , N- dime thy Iformamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, diethanolamine (0.56 g) 
dissolved in N , N- dime thy Iformamide (1 ml) was added thereto and 
the mixture was further stirred overnight. After evaporating 
the solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.16 g). 
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This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.30 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was removed under reduced 
pressure. The residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) to give a free 
compound (0.10 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

1 H-NMR( 400MHz , DMSO-d 6 ) ; S(ppm) 2 . 10 ( 2H , br-d) , 2 . 29 ( 2H, br-g) , 
3.98-3.08(4H / m) , 3 . 16 - 3 . 21 ( 2H , m) , 3 . 39 ( 2H,br-t ) , 3.45- 
3.58(8H,m), 3.83(2H,s), 4 . 57 - 4 . 65 ( 1H ,m) , 6 . 4 5 ( 1H , d , J-3 . 2Hz ) , 
6.91(lH,d, J-8.0HZ) , 7 . 17 ( 2H , br- t ) , 7 . 33 - 7 . 37 ( 2H , m ) , 
7 .40(2H f br-s) , 7 . 47 ( 1H , d , J=8 . 0Hz ) . 
ESI-Mass ; 468(MH+). 

Exam ple 304 : Synthesis of 1 - M - ( 4 -f luorophenethvl ) Piperidin- 
4-yl1-6-M - 3-dihydroxypropan- 3-yl ) carbamoylmethvlindole 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.23 g) obtained in Example 146 was 
dissolved in N , N - dime thylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 -amino- 1 , 3 -propanediol 



(Serinol, 0.27 g) was added thereto and the mixture was further 
stirred overnight- After evaporating the solvent under 
reduced pressure, water and ethyl acetate were added to the 
residue. The organic layer was separated, washed successively 
with water and brine and dried over magnesium sulfate. Then 
the solvent was evaporated under reduced pressure to give a pale 
brown viscous oil (0.20 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.27 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.19 g) was added thereto followed by stirring for 6 
hr . Then the manganese dioxide was filtered off and the solvent 
was removed under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give a free compound (0.09 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner, 
m.p.: 213.1 - 214. 5°C ( decomp . ) . 

1 H-NMR( 400MHz, DMS0-d 6 ) ; 6 (ppm) 2 . 06 -2 . 23 ( 4H , m) , 2.81- 
3.09(6H,m) , 3.41-3.47(6H,m) , 3.52(2H,s) , 3 . 67-3 . 75 ( 1H , m) , 
4.49-4.57(lH,m), 6 . 4 3 ( 1H , d , J=3 . 2Hz ) , 6 . 9 5 ( 1H , d , J = 8 . 4Hz ) , 
7.17(2H,br-t) , 7.32-7.36(2H,m), 7.41-7.46(3H,m), 
7.72(lH,d, J=8.4Hz) . 
ESI-Mass ; 454(MH+) . 
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Example 30 5: Synthesis of 1 - f 1 - f 4 - f luoroohenethyl ) p iperi rii n - 
4-yll -6-carbamoylmethy lindole 

1 - [ 1- ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
carboxymethyl - indoline (0.22 g) obtained in Example 146 was 
dissolved in N , N- dimethyl formamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, a saturated solution (2 ml) of 
ammonia in methanol was added thereto and the mixture was 
further stirred overnight. After evaporating the solvent 



ill under reduced pressure, water and ethyl acetate were added to 



M=f the residue. The organic layer was separated, washed 

5 

J^J successively with water and brine and dried over magnesium 

pi 

sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.11 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.24 g) was added thereto. After stirring 
the resultant mixture at 50°C for 4 hr, additional manganese 
dioxide (0.12 g) was added thereto followed by stirring 
overnight. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure . The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.08 g) as a pale yellow powder, 
m.p. : 159.1 - 160. 8°C. 
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1 H-NMR(400MHz # CDCl 3 ) ; <5(ppm) 2 . 0 7 - 2 . 1 3 ( 4H , m ) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81 - 2 . 85 (2H , m) , 3 . 18 ( 2H , br-d ) , 
3.73(2H,s), 4.21-4.29(lH,m), 5 . 33 ( 1H , br- s ) , 4 . 43 ( 1H, br-s ) , 
6.52(lH,dd, J=3.2Hz) , 6.97-7.01(3H,m), 7 . 17-7 . 20( 2H,m) , 
7.26(lH,d, J=3.2Hz) , 7.29(lH,s) , 7 . 6 2 ( 1H , d , J=8 . OHz ) . 
ESI-Mass ; 380(MH+). 

Example 306 : Synthesi s of 1 - r 1 - ( 4-f luorophenethyl ) piperidin- 
4 -yl 1 - 6 - ( carbamoylmethy l ) carbamoylmethylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.22 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 rain. Next, a suspension of glycinamide 
hydrochloride (0.31 g) and trie thy lamine (395 ml) in N , N- 
dimethylf ormamide (10 ml) was added thereto and the mixture was 
further stirred overnight. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.10 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.14 g) was added thereto. After stirring 



the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.10 g) was added thereto followed by stirring for 3.5 
hr . Then the manganese dioxide was filtered off and the solvent 
was evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography 

( chlorof orm/methanol system) to give a free compound (0.06 g) 
of the title compound as a pale brown amorphous substance, which 
was then converted into an oxalate in a conventional manner. 
l H-NMR(400MHz ,DMSO-dJ ; <5(ppm) 2 . 06 - 2 . 22 ( 4H , m ) , 2.86- 
3.07(6H,m) , 3.57(2H,s) , 3 . 65 ( 2H , d, J=5 . 6Hz ) , 4 . 5 6 ( 1H , br-s ) , 
7.44(lH,d, J-2.8Hz) , 6 . 9 6 ( 1H , d , J= 7 . 8Hz ) , 7 . 04 ( 1H , br- s ) , 
7 . 17(lH,br-t ) , 7.33-7.36(3H,m) , 7 . 41 ( 1H, br-s ) , 
7.46(lH,d, J=7.8Hz) , 7.50(lH,s) , 8 . 13 ( 1H , br- t ) . 
ESI-Mass ; 437(MH+). 

Example 3Q7 : Synthesis of 1- T 1- (4-f luorophenethyllpiperidin- 
4-yl1-6-(2- dimethy laminoethyl ) carbamoy lmethylinflole 

l-[l-(4- Fluorophenethyl ) piperidin - 4 -yl 3 - 6 - 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, N , N- dimethylethylenediamine 
(310 ml) was added thereto and the mixture was further stirred 
overnight. After evaporating the solvent under reduced 



pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was distilled off under reduced pressure to give a pale brown 
viscous oil (0.18 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.24 g) was added thereto. After stirring 
the resultant mixture at 50 °C for 9 hr, additional manganese 
dioxide (0.28 g) was added thereto followed by stirring 
overnight. Then the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.12 g) as a pale brown powder, 
m.p. : 111.8 - 112. 9°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 07- 2 . 14 ( 4H , m) , 2.13(6H,s), 
2.24-2.32(2H,m) , 2 . 32 ( 2H , t , J=6 . 0Hz ) , 2 . 64-2 . 68 ( 2H,m) , 2.81- 
2.85(2H,m) , 3 . 18 ( 2H , br-d) , 3 . 28 ( 2H , dt , J=6 . 0 , 6 . 0Hz ) , 
3.69(2H,s), 4.21-4.29(lH,m), 5 . 98 ( lH,br-t ) , 
6.51(lH,d, J=3.4Hz) , 6 . 97 - 7 . 01 ( 3H , m) , 7 . 17-7 . 20 ( 2H ,m) , 
7.24(lH,d, J=3.4Hz) , 7.30(lH,s) , 7 . 59 ( 1H , d , J=8 . 0Hz ) . 
ESI-Mass ; 451(MH+). 

Example 308 : Synthesis of 1 - \ 1 - ( 4 - f luorophenethyl) p i peridin- 
4-yll - 6 -cyanomethylcarbamoylmethylindole oxalate 

1- [ 1- ( 4-Fluorophenethyl ) piperidin- 4 -yl ] -6- 



carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 - carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, aminoacetonitrile hydrochloride 
(0.26 g) dissolved in N , N-dimethylf ormamide (10 ml) was added 
thereto. After further adding triethylamine (394 ml), the 
resultant mixture was stirred overnight. After evaporating 
the solvent under reduced pressure , water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.17 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.25 g) was added thereto. After stirring 
the resultant mixture at 50°C 8 hr, additional manganese dioxide 
(0.28 g ) was added thereto followed by stirring overnight . Then 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
successively by silica gel column chromatography 
( chlorof orm/methanol system) and NH silica gel column 
chromatography (chloroform/ethyl acetate system) to give a free 
compound (0.04 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 



manner . 

1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 2 . 04 - 2 . 21 ( 4H , m ) , 2.77- 
3.06(6H,m), 3 . 41-3 . 46 ( 2H ,m) , 3.58(2H,s), 4 . 13 ( 2H , d , J = 5 . 6Hz ) , 
4.53(lH,br-s) , 6 . 4 5 ( 1H , d , J=3 . 2Hz ) , 6 . 9 4 ( 1H , d , J=8 . 6Hz ) , 
7.16(2H,br-t) , 7.32-7.36(2H,m), 7 . 44 ( 2H , br-s ) , 
7.48(lH,d, J=8.6Hz) , 8 . 69 ( 1H , br- t ) . 
ESI-Mass ; 419(MH+). 

Example 30 9 : Synthesis of 1- \\ - ( 4-f luorophenethyl )piperidin- 
4 -yl 1 - 6 - ( 2 -methoxyethyl ) carbamoylmethyl indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 14 6 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 2-methoxyethylamine (245 ml) was 
added thereto and the mixture was further stirred for 4 hr. 
After evaporateing the solvent under reduced pressure, water 
and ethyl acetate were added to the residue. The organic layer 
was separated, washed successively with water and brine and 
dried over magnesium sulfate. Then the solvent was evaporated 
under reduced pressure to give a pale brown viscous oil (0.19 

g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.31 g) was added thereto. After stirring 



the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.27 g) was added thereto followed by stirring for 5 
hr . Then manganese dioxide (0.19 g) was further added thereto 
and the resultant mixture was stirred for additional 1 hr . Then 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.13 g) as a colorless powder, 
m.p. : 113.2 - 114. 4°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 0 7 - 2 . 13 ( 4H , m ) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81 - 2 . 85 ( 2H , m) , 3 . 18 ( 2H , br-d) , 
3.26(3H,s) , 3. 39 (4H, br-d) , 3.71(2H,s) , 4.21-4.29(lH,m), 
5.81(lH,br-s) , 6 . 52 ( 1H , d , J=3 . 4Hz ) , 6 . 96-7 . 01(3H,m) , 7.17- 
7.21(2H,m), 7.26(lH,d, J=3.4Hz) , 7.28(lH,s), 
7.60(lH,d, J=8.0Hz) . 
ESI-Mass ; 438(MH+). 

Example 310 = Synthesis of 1 - f 3 - ( 4-f luo rophenethvl ^pjperidin- 
4 -yl 1 - 6 - { 2 - f luo-roethyl ) carbajnoy] mcthylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 - f luoroethylamine 



hydrochloride (0.30 g) dissolved in N , N~ dimethylf ormamide (5 
ml ) was added thereto . After further adding triethylamine ( 397 
ml), the mixture was stirred for 4 hr. After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.19 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.30 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.26 g) was added thereto followed by stirring for 5 
hr. Then manganese oxide (0.19 g) was furthermore added and 
the resultant mixture was stirred for additional 2 hr. Next, 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.15 g) as a colorless powder, 
m.p. : 163. 3 - 163. 8°C . 

1 H-NMR( 400MHz, CDC1 3 ) ; S(ppm) 2 . 05-2 . 13 ( 4H, m) , 2.25- 
2.31(2H,m), 2.64-2.68(2H,m) , 2 . 81 - 2 . 85 ( 2H , m) , 3 . 18 ( 2H , br-d ) , 
3.50(2H,ddt, J=4 . 8 , 28 . 0 , 4 . 8Hz ) , 3.74(2H,s), 4.21-4.29(lH,m), 
4. 43(2H,dt , J-47. 2,4,8Hz) , 5 . 80 ( 1H , br- t ) , 6 . 53 ( 1H , d , J=3 . 2Hz ) , 
6.97-7.01(3H,m), 7.17-7.20(2H,m), 7 . 26 - 7 . 28 ( 2H , m ) , 
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7.62(lH,d, J=8.0Hz) . 
ESI-Mass ; 426(MH+) . 

Example 311 : Synthesis of 1- f 1- ( 4-f luorophenethyl )pip eri ri-j n - 
4 -yl 1 - 6 - f 2 - ( ethylcar oamoyl ) ethyl 1 indole oxalate. 

311-1 ) 1- f 1- f 4-Fluorophenethvl ) piperidin- 4 -yl 1 -6- f 2- 

( ethoxycarbonyl ) v inyl 1 in do le 

5 5 % oily sodium hydride (0.46 g) was washed with 
n-hexane and suspended in tetrahydrof uran (1 ml) followed by 
stirring under ice-cooling. Then ethyl 

diethylphosphonoacetate (2.37 g) dissolved in tetrahydrof uran 
(7 ml) was added thereto and the resultant mixture was stirred 
at room temperature for 30 min. Next, l-[l-(4- 
f luorophenethyl )piperidin- 4 -yl] -6 -formylindole (3.53 g) 
obtained in Example 130 dissolved in tetrahydrof uran (10 ml) 
was added thereto and the resultant mixture was stirred under 
nitrogen atmosphere at room temperature for 2 days. After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure and the residue was purified by silica gel 
column chromatography (ethyl acetate/n-hexane system) to give 
the title compound (3.59 g) as yellow crystals. 
X H-NMR ( 400MHz , CDC1 3 ) ; 5(ppm) 1 . 36 ( 3H , t , J = 7 . 2Hz ) , 2.08- 



2.14(4H,m), 2.26-2.33(2H,m) , 2 . 65 - 2 . 69 ( 2H , m ) , 2.81- 
2.85(2H,m), 3 . 20 ( 2H , br-d ) , 4 . 28 ( 2H , q , J= 7 . 2Hz ) , 4.23- 
4.32(lH,m) , 6.47(lH,d, J- 1 6.0Hz) , 6 . 53 ( 1H , d , J = 3 . 2Hz ) , 6.97- 
7 . 02 ( 2H,m) , 7.17-7.21(2H,m), 7 . 3 2 ( 1H , d , J=3 . 2Hz ) , 
7.34(lH,d, J= 8.4Hz) , 7.52(lH,s) , 7 . 6 1 ( 1H , d , J= 8 . 4Hz ) , 
7.84(lH,d, J=16.0Hz) . 

311-2 ) 1 - r 1- ( 4-Fluorophenethyl)piperidin-4-yll -6- f 2- 
( ftthoxy-carbonyl ) ethyl 1 indole 

The above 1- [ 1 - ( 4-f luorophenethyl ) piperidin-4-yl ] - 
6 -[ 2- ( ethoxycarbonyl ) vinyl ] indole (1.89 g) was dissolved in a 
mixture of ethanol (40 ml) and ethyl acetate (20 ml) . Then 10 % 
Pd/C (0.10 g) was added thereto and catalytic reduction was 
carried out under atmospheric pressure overnight. After 
filtering off the catalyst, the solvent was evaporated under 
reduced pressure to give the title compound (1.87 g) as a 
colorless viscous oil. 

1 H-NMR(4 00MHz,CDCl 3 ) ; 6 (ppm) 1 . 25 ( 3H , t , J=7 . 2Hz ) , 2.06- 
2.12(4H,m) , 2.24-2.31(2H,m) , 2 .64-2 . 70 ( 4H,m) , 2.81- 
2.85(2H,m) , 3 . 08 ( 2H , t , J-8 . 0Hz ) , 3 . 18 ( 2H , br-d ) , 
4.14(2H,q, J=7.2Hz) , 4 . 19 - 4 . 27 ( 1H ,m) , 6 . 48 ( 1H , d , J=3 . 2Hz ) , 
6.95-7.01(3H / m), 7 . 17-7 . 20 ( 4H,m) , 7 . 54 ( 1H , d , J=8 . 0Hz ) . 
311-3) 1 - fl - ( 4 -FT norophenethvl ) piperidln ■ 4 ■ Yll -6- ( 2- 
carboxyethyl ) indole 

The above 1- [ 1- ( 4-f luorophenethyl )piperidin-4-yl] - 



• 



6- [2- (ethoxycarbonyl) ethyl] indole (1.85 g) was dissolved in 
methanol (25 ml). Then a 5 N aqueous solution (1.75 ml) of 
sodium hydroxide was added thereto and the resultant mixture 
was stirred at room temperature overnight. After removing the 
solvent under reduced pressure, the residue was neutralized 
with 5 N hydrochloric acid and extracted with ethyl acetate. 
The organic layer was washed successively with water and brine 
and dried over magnesium sulfate. After evaporating the 
O solvent under reduced pressure, the title compound (1.70 g) was 

obtained as a pale brown amorphous substance. 

m 

m 1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 79 - 1 . 82 ( 2H , m) , 2.32- 

LP 

4} 2.43(4H,m), 2 . 78-2 . 84 ( 4H,m) , 2 . 92-2 . 97 ( 2H ,m) , 

U 3.13(2H,t, J=7.4Hz) , 3 . 20 ( 2H , br-d) , 4 . 14 - 4 . 22 ( 1H ,m) , 

U! 

Q 6.40(lH,d, J=3.2Hz) , 6 . 96-7 . 03 ( 3H,m) , 7 . 05 ( 1H , d , J=3 . 2Hz ) , 

ni 

P 7.16-7.20(2H,m) , 7.33(lH,s), 7 . 49 ( 1H , d , J=8 . 0Hz ) . 

311-4) 1-n-U-F1 noroph finftthyl ) niperidin - 4 - vl 1 - 6 - ( 2 - 
ethylcar hamoyl ) ethvl 1 indole oxalate 

The above 1- [ 1- ( 4-f luorophenethyl)piperidin-4-yl] - 
6- (2-carboxyethyl) indole (0.10 g) was dissolved in N , . N- 
dimethylformamide (2 ml) . To the resultant solution was added 
1 , 1-carbonyldiimidazole (0.05 g) and the resultant mixture was 
stirred under nitrogen atmosphere at room temperature for 15 
min. Next, a 70 % aqueous solution (106 ml) of ethylamine was 
added thereto and the mixture was stirred overnight. After 
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evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure and the residue was purified by NH-silica gel 
column chromatography ( ethyl acetate/n-hexane system) to give 
a free compound (0.05 g) of the title compound as a colorless 
viscous oil, which was then converted into an oxalate in a 
conventional manner. 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; <5(ppm) 2 . 05 ( 2H , br-d) , 2.13- 
2.22(2H,m), 2 . 3 9 ( 2H , t , J«7 - 8Hz ) , 2 . 81 ( 2H,br-t ) , 2.89- 
2.95(4H,m) / 3 . 01 - 3 . 09 ( 4H , m) , 3 . 42 ( 2H , br-d) , 4 . 48 - 4 . 56 ( 1H , m) , 
6.41(lH,d, J=3.2Hz) , 6 . 89 ( 1H , d , J=8 . 0Hz ) , 7 . 16 ( 2H , br- t ) , 
7 .32-7 .37(3H,m) , 7 . 39 ( 1H , d , J=3 . 2Hz ) , 7 . 43 ( 1H , d, J=8 . 0Hz ) , 
7.82(lH,t, J=5.4Hz) . 
ESI-Mass ; 422(MH+). 

Example 312 : Synthesis of 1 - \ 1 - ( 4-f 1 noroph enethyl )piperidin- 
4-yll-6-r?-fpyrrolidin-3-y1 lethv l 1 narbamovlmethvlindole 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 



temperature for 15 min . Next, 1 -( 2 -aminoethyl ) pyrrolidine 
(353 ml) was added thereto and the mixture was stirred for 
additional 4.5 nr. After evaporating the solvent under reduced 
pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was evaporated under reduced pressure to give a pale brown 
viscous oil (0.19 g). 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.17 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.17 g) was added thereto followed by stirring for 7 
hr. Then manganese oxide (0.17 g) was furthermore added and 
the resultant mixture was stirred for additional 5 hr. Next, 
the manganese dioxide was filtered off and the solvent was 
removed under reduced pressure to give a free compound (0.19 
g) of the title compound as a pale brown viscous oil, which was 
then converted into an oxalate in a conventional manner. 
1 H-NMR( 400MHz, DMS0-d 6 ) ; <5(ppm) 1 . 78 - 1 . 82 ( 4H , m ) , 
1. 95(2H,br-d) , 2 . 06-2 . 16 ( 2H,m) , 2 . 41 ( 2H , br- t ) , 2.70- 
2.74(2H,m), 2 . 81-2 . 85 ( 2H,m) , 2 . 93 - 2 . 98 ( 6H , m ) , 3 . 20 ( 2H , br-d) , 
3.28-3.34(2H,m) , 3.50(2H,s) , 4 . 32 - 4 . 40 ( 1H , m ) , 
6.40(lH,d, J=3.2Hz) , 6 . 9 4 ( 1H , d , J=9 . 2Hz ) , 7 . 12 ( 2H , br- t ) , 
7.28-7.32(2H,m), 7.42-7.45(3H,m), 8 . 30 ( 1H , br- t ) . 



ESI-Mass ; 477(MH+). 

Exam ple 313 : S ynthesi s of 1 - f 1 - f 4 -f luorophenethvl) piperi di n - 
4-yll -6- r 2- fmorpholin-4-vl. 1 iethvl1carbamovlmethvlindo3e 
oxalate 

1 - [ 1- ( 4 - Fluor ophenethyl ) piper idin- 4 -yl ] - 6- 
carboxymethylindoline (0.22 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 4 - ( 2-aminoethyl )morpholine ( 379 
ml) was added thereto and the mixture was stirred for additional 
4 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0.19 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.17 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.17 g) was added thereto followed by stirring for 8 
hr. Then manganese oxide (0.17 g) was furthermore added and 
the resultant mixture was stirred for additional 3 hr. Then 
manganese dioxide (0.08) g was further added and the mixture 



was stirred for 1.5 hr. Then manganese dioxide (0.08) g was 
furthermore added and the mixture was stirred for additional 

5 hr. Next, the manganese dioxide was filtered off and the 
solvent was distilled off under reduced pressure to give a free 
compound (0.20 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

^-NMR ( 400MHz , DMS0-d 6 ) ; <5(ppm) 2 . 04 ( 2H , br- d ) , 2.17-.. 
2.27(4H,m), 2 . 40 - 2 . 44 ( 6H , m ) , 2 . 79 ( 2H , br- 1 ) , 2 . 9 1 - 2 . 95 ( 2H , m) , 
2.98-3.03(2H,m) , 3 . 19 ( 2H , br-q ) , 3 . 42 ( 2H , br-d) , 3.50(2H,s) , 
3.53(4H,br-t) , 4 . 47 - 4 . 55 ( 1H , m) , 6 . 43 ( 1H , d , J = 3 . 2Hz ) , 
6.96(lH,dd, J=0.8,8.0Hz) , 7 . 13- 7 . 18 ( 2H ,m) , 7 . 32-7 . 3 5 ( 2H ,m) , 
7.42(lH / d, J=3.2Hz) , 7 . 45 - 7 . 47 ( 2H , m) . 1 . 93 ( 1H , t , J=5 . 6Hz ) . 
ESI-Mass ; 493(MH+). 

Example 314 : Synthesis of 1- f 1- f 4 -f luorophenethyl ) piperidin- 
4 -yl 1 - 6 - ( pyridin- 4 -yl ^ methylcarbamoylmet hyllndole 
1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.21 g) obtained in Example 146 was 
dissolved in N , N-dimethylformanu.de (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 4 -aminomethylpyridine (28 3 ml) 
was added thereto and the mixture was stirred for additional 

6 hr. After evaporating the solvent under reduced pressure, 



water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0. 20 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.37 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
O dioxide (0.18 g) was added thereto followed by stirring for 3 

hr. Next, the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give the title 

m 

compound (0.16 g) as a pale yellow amorphous solid, 
qi 1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 07- 2 . 16 ( 4H , m) , 2.24- 

m 

r% 2.31(2H,m), 2 . 64 - 2 . 68 ( 2H , m) , 2 . 81-2 . 85 ( 2H,m) , 3 . 18 ( 2H, br-d) , 

m 

Q 3.81(2H,s) , 4.19-4.27(lH,m) , 4 . 39 ( 2H, d , J=6 . 0Hz ) , 

5.89(1H, t, J=6.0Hz) , 6 . 53 ( 1H , d # J=3 . 2Hz ) , 6 . 97-7 . 01 ( 3H,m) , 
7.06(2H,d, J=5.8Hz) , 7 . 17-7 . 20 ( 2H,m) , 7 . 27 ( 1H , d, J=3 . 2Hz ) , 
7.29(lH,s) , 7.63(lH,d, J=8.0Hz) , 8 . 48 ( 2H , d , J=5 . 8Hz ) . 
ESI-Mass ; 471(MH+). 

Example 315: S ynthesis of 1 - T 1 - ( 4-f Innrophenethvl ) Piperid i n- 
4 -y 1 1 - 6 - r 2 - ( p yr iflln -2-yl) et h yl 1 carbanroy 1 methy li ndo l e 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl - indoline (0.23 g) obtained in Example 146 was 
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dissolved in N , N- dimethyl formamide (5 ml). To the resultant 
solution was added 1 , 1 - carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 -( 2 -aminoethyl ) pyridine (352 
ml) was added thereto and the mixture was stirred for additional 
6 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0 . 23 g) . 

This residue was dissolved in chloroform (30 ml) and 
manganese dioxide (0.42 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.21 g) was added thereto followed by stirring for 7.5 
hr. Next, the manganese dioxide was filtered off and the 
solvent was evaporated under reduced pressure to give a free 
compound (0.23 g) of the title compound as a pale brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

1 H-NMR( 400MHz, CDC1J ; <5 (ppm) 2 . 08 ( 2H , br-d) , 2 . 23-2 . 34 ( 2H ,m) , 
2.06(2H,t, J=7.2Hz) , 2 . 93 - 3 . 00 ( 4H , m) , 3 . 11-3 . 15 ( 2H ,m) , 
3.41(2H,br-q) , 3.48(2H,s) , 3 . 52 ( 2H , br- d ) , 4.54-4.62(lH,m), 
6.44(lH,d, J=3.0Hz) , 6 . 91 ( 1H , d, J-9 . 2Hz ) , 7 . 1 5 - 7 . 20 ( 4H , m ) , 



7.33-7.36(2H,m), 7 . 42 ( 1H , d , J = 3 . OHz ) , 7.44-7.46(2H,m), 
7.61(lH,dt, J=2.0,8.6Hz) , 8 . 07 ( 1H , t , J= 5 . 6Hz ) , 8 . 4 4 { 1H , br- d ) . 
ESI-Mass ; 485(MH+). 

F.xam plft 316 ; S ynthesis of 1 - f 1 - ( 4 -f luorophenethvl ) Pioeridin- 
4 -yl 1 - 6 -methyl narhamoyl methylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.29 g) obtained in Example 146 was 
dissolved in N , N - dime thylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.15 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 40 % aqueous solution (662 ml) 
of methylamine was added thereto and the mixture was stirred 
overnight . After evaporating the solvent under reduced 
pressure, water and ethyl acetate were added to the residue. 
The organic layer was separated, washed successively with water 
and brine and dried over magnesium sulfate. Then the solvent 
was evaporated under reduced pressure to give pale brown 
crystals (0.22 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.49 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.24 g) was added thereto followed by stirring for 2 
hr. Then manganese dioxide (0.19 g) was further added and the 
resultant mixture was stirred for 2 hr. Next, the manganese 
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dioxide was filtered off and the solvent was evaporated under 
reduced pressure. The residue was recrys tallized from 
chlorof orm/n-hexane to give the title compound (0.18 g) as a 
pale brown powder, 
m.p. : 149. 4 - 150. 5°C. 

1 H-NMR( 4 00MHz , CDC1 3 ) ; <S(ppm) 2 . 0 5 - 2 . 1 3 ( 4H , m ) , 2.25- 
2.31(2H,m) , 2.64-2.68(2H,m) , 2 . 73 ( 3H , d , J-4 . 8Hz ) , 2.81- 
2.85(2H,m), 3 . 18 ( 2H , br-d) , 3.72(2H,s), 4 . 20 - 4 . 28 ( 1H ,m) , 
5.40(lH,br-s) , 6.53(lH,d, J=3.2Hz) , 6 . 95 - 7 . 01 ( 3H , m) , 7.17- 
7.20(2H,m) , 7 . 26 - 7 . 27 ( 2H , m) , 7 . 61 ( 1H , d , J=7 . 6Hz ) . 
ESI-Mass ; 394(MH+). 

Exampl e 317 : SynthesiU of 1 - M - ( 4 -f luorophenethvl) pjperidin- 
4 -yll - 6 - ( 2 -methoxypyA din- 5 -ylcarbonyl ) indole oxalate 
1 - [ 1 - ( 4 - Fluorophenethyl ) piper idin - 4 -yl ] - 6 - [ ( 2 - 
methoxypyridin-5-yl)hydroxymethyl]indoline (0.16 g) obtained 
in Example 189 was dissolved in chloroform (30 ml) . To the 
resultant solution was added manganese dioxide (0.30 g) and the 
resultant mixture was stirred at 50°C overnight. Next, the 
manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane 
system) to give a free compound (0.07 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner. 
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1 H-NMR ( 4 0 0MHz , DMSO-d 6 ) ; <5(ppm) 2 . 0 4 - 2 . 1 1 ( 2H , m ) , 2.16- 
2,25(2H,m), 2 . 75 ( 2H , br- t ) , 2.89-2.97(4H,m), 3.98(3H,s) , 
4.68-4.76(lH,m), 6 . 65 ( 1H, d, J=3 . 2Hz ) , 7 . 00 ( 1H, d, J=8 . 8Hz ) , 
7.15(2H,br-t) , 7.31-7.34(2H,m), 7 . 4 4 ( 1H , d , J= 8 . 4Hz ) , 
7.70(lH,d, J=8.4Hz) , 7 . 80 ( 1H , d , J=3 . 2Hz ) , 8.07(lH,s) , 
8. ll(lH,dd, J=2.4,8.8Hz) , 8 . 6 0 ( 1H , d , J= 2 . 4Hz ) . 
ESI-Mass ; 458(MH+). 

Exam ple 318 : S ynthesis of 1 - M - ( 4 -f luorophenethvl ) Diperidin- 
4 - y 11 - 6 - r f 2 -methoxypyrj d i n - 5 -yl ) hydroxvmethvl 1 indole 
oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl ] -6- ( 2- 
methoxypyridin- 5 -ylcarbonyl) indole (0.07 g) obtained in 
Example 317 was dissolved in methanol (10 ml) . To the resultant 
solution was added sodium borohydride in portions . After 
confirming the disappearance of the starting compound by thin 
layer chromatography, the solvent was evaporated under reduced 
pressure. Then water was added to the residue followed by 
extraction with ethyl acetate. The organic layer was washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a free compound (0.11 g) of the title compound 
as a colorless viscous oil, which was then converted into an 
oxalate in a conventional manner. 

X H-NMR( 400MHz ,DMSO-d 6 ) ; 6 ( ppm ) 2 . 03 - 2 . 08 ( 2H , m ) , 2.13- 
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2.21(2H,m), 2.75-3.00(6H,m), 3 . 4 0 ( 2H , br- d ) , 3.80(2H,s) , 
4.52-4.60(lH,m), 6 . 4 2 ( 1H , d , J = 3 . 2Hz ) , 6 . 7 2 ( 1H , d -, J = 8 . 6Hz ) , 
6.96(lH,d, J=8.6Hz) , 7 . 16 ( 2H, br-t ) , 7.32-7.35(2H,m), 7.44- 
7.46(2H,m) , 7 . 62 ( 1H , dd , J=2 . 2 , 8 . 6Hz ) , 7.65(lH,s) , 
8.19(lH,d, J=2.2Hz) . 
ESI-Mass ; 460(MH+). 

Example 319 : S ynthesis of 1 - 1 1 - ( 4 -f luorophenethvl ) pjperidin- 
4-yl 1-6- ( 1-hydroxyproyl Mndole oxalate 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
f ormylindoline (0.10 g) obtained in Example 130 was dissolved 
in tetrahydrofuran (5 ml) and stirred under ice cooling. To 
the resultant solution was added a 1.0 M solution (0.5 ml) of 
ethylmagnesium bromide in tetrahydrofuran and the resultant 
mixture was stirred for 2 5 min . Next, a 1.0 M solution (0.5 
ml) of ethyl magnesium bromide in tetrahydrofuran was further 
added thereto and the resultant mixture was stirred for 
additional 15 min. To the reaction mixtures were successively 
added a saturated aqueous solution of ammonium chloride, water 
and ethyl acetate. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a free compound (0.10 g) of the title compound 
as a pale brown viscous oil, which was then converted into an 
oxalate in a conventional manner. 



'H-NMRC 400MHz ,DMSO-d 6 ) ; <5(ppm) 0 . 8 5 ( 3H , t , J = 7 . 4Hz ) , 1.62- 
1.75(2H,m), 2.08(2H,br-d) , 2 . 1 9 - 2 . 2 9 ( 2H , m ) , 2 . 9 3 - 2 . 9 9 ( 4H , m ) , 
3.08-3. 12(2H,m) , 3 . 49 ( 2H , br- d ) , 4 . 54 ( 1H , t , J=6 . 4Hz ) , 4.59- 
4.65(lH,m) , 6.43(lH,d, J-3.0Hz) , 7 . 00 ( 1H , d , J=8 . 0Hz ) , 
7.17(2H,br-t) , 7.33-7.36(2H,m) , 7 . 41 ( 1H , d , J=3 . OHz ) , 
7.47(lH,d, J=8.0Hz) , 7.49(lH,s) . 
ESI-Mass ; 381(MH+). 

Example 320 : Synthesis of 1 - \ 1 - ( 4 - f 1 norophenethvl ) Dioeridin - 
4 -yl 1 - 6 - ( 1 -hydroxy- 1 -methvl et.hv] ) i ndoline 

1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin- 4 -yl 3 - 6 - ( 1 - 
hydroxy- 1-methylethyl) indoline (0.1 g) obtained in Example 139 
and activated manganese dioxide (0.5 g) were treated as in 
Example 288 to give the title compound (0.07 g) as a pale yellow 
oil (yield: 70.3 %) . 

Next , this product was converted into an oxalate in a 
conventional manner. 
Oxalate : 

m.p. : 97 - 99°C. 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; 6 (ppm) 1.49(6H,s), 2 . 04- 2 . 15 ( 2H , m) , 
2.16-2.30(2H,m) , 2 . 92 - 3 . 06 ( 4H , m) , 3 . 08- 3 .19 ( 2H , m) , 3.47- 
3.56(2H,m) , 4 . 58-4 . 68 ( 1H , m) , 6 . 42 ( 1H , d , J=3 . 2Hz ) , 
7.13(lH,dd, J = 8.4,1.2Hz) , 7 . 13-7 . 21 ( 2H,m) , 7 . 32 - 7 . 37 ( 2H , m) , 
7.40(lH,d, J=3.2Hz) , 7 . 50 ( 1H , d , J=8 . 4Hz ) , 7 . 63 ( 2H , br- S ) . 
FAB -Mass ; 381(MH+). 



Rxam pl e 121 : Synthpsi c; n f 1 - f 1 - f A - f 1 n ornph pn p f hy 1 )pip prirlin- 
4-y1"l-6-fl-hyd roxypropyl ^ i ndnl p. 

A solution of 1 - [ 1 - (4 - f luorophene thyl ) piperidin - 4 - 
yl] - 6 - f ormyl indole (0.20 g) obtained in Example 130 in 
te trahydrof uran (2 ml) was added dropwise at room temperature 
into a solution prepared by adding triethyl phosphonoace ta te 
(0.14 g) to a suspension of sodium hydride (0.03 g) in 
% : tetrahydrof uran (5 ml) . After 1 hr, a saturated aqueous 

T a solution (10 ml) of ammonium chloride was added thereto and the 

firs 

f!J mixture was extracted with ethyl acetate. The extract was 

yl 

^? washed successively with water and brine, dried over magnesium 

sulfate, filtered and concentrated under reduced pressure. 
The residue was dissolved in ethanol (10 ml) and then 
hydrogenated in the presence of 10 % palladium carbon (0.05 g) 
at ordinary temperature under atmospheric pressure. After 2 
hr, the reaction mixturew were filtered and the filtrate was 
concentrated. The residue was dissolved in tetrahydrof uran (3 
ml) and the resulting solution was added dropwise into a 
suspension of lithium aluminum hydride (0.03 g) in 
tetrahydrof uran (5 ml) . After stirring the reaction mixtures 
at room temperature for 1 hr, water (0.03 ml), 5 N sodium 
hydroxide (0.09 ml) and further water (0.03 ml) were added 
thereto in this order. The resulting precipitate was filtered 
off. After washing with ethyl acetate, the filtrate was 
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ni 



concentrated. The residue was purified by silica gel column 
chromatography ( dichloromethane/methanol system) to give the 
title compound (0.05 g) as a pale yellow powder (yield: 23 %) . 
m.p. : 131 - 133°C. 

1 H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 90 - 2 . 05 ( 4H , m) , 2.20- 
2.29(2H,m) , 2.55-2.62(2H,m), 2.74-2.81(2H,m), 2.81(3H,s) , 
3.06-3. 13 ( 2H, m) , 4 . 25 ( 2H , d , J=6 . 4Hz ) , 4 . 26 - 4 . 38 ( 1H , m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H , dd , J=8 . 0 , 1 . 2Hz ) , 7 . 08 - 7 . 14 ( 2H , m ) , 

P 

$ 7.27-7.33(2H,m), 7.47-7.53(3H,m). 

m 

£; ESI -Mass ; 381 (MH+). 

w - 

[J! Example 322 : Rynt.hesis of l - r l - ( 4 -f luorophenethvl ) piperidin - 

3 4 -y 1 1 - 6 -methanesulf onamidome thy 1 i ndole 

yj 322-H 1 - f 1 - ( 4 - F 1 nnrnphflnftthvl ) DiPeridin- 4 - vl 1 - 6 - 

III formylindQle 

at 

I ! 

h* A suspension of 1- [ 1- ( 4-f luorophene thyl) piper idin- 

4-yl] -6-f ormylindoline (3.60 g) obtained in Example 130 and 
activated manganese dioxide (15.0 g) in chloroform (100 ml) was 
heated under reflux for 6 hr under vigorous stirring. Then the 
reaction mixtures were filtered through celite and the residue 
was washed with chloroform. After concentrating the filtrate 
under reduced pressure, the residue was recrystallized from 
ethyl acetate/hexane to give the title compound (2.45 g) as a 
yellow powder (yield: 68.4 %). 

X H-NMR ( 4 00MHz , CDC1 3 ) ; <5(ppm) 2 . 09 - 2 . 42 ( 6H , m) , 2.67- 
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2.75(2H,m) , 2.83-2.91(2H,m), 3.19-3.28(2H,br-d), 4.35- 

4.45{lH,m), 6.61(lH,d, J=3.2Hz) , 6 . 9 5 - 7 . 05 ( 2H , m ) , 7.16- 

7 . 23(2H,m) , 7 . 48 ( 1H, d, J=3 . 2Hz ) , 7 . 6 2 ( 1H , dd , J=8 .0,1. 2Hz ) , 

7.72(lH,d, J-8.0HZ) , 7.98(lH,s) , 10.07(lH,s) . 

3 2 2-2) 1- r 1- ( 4-Fluorophenethyl)piperidin-4-yll ~6- 

hydroxyiminomethylindole 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
f ormylindole (3.78 g) , hydroxy lamine hydrochloride (0.90 g) and 
anhydrous sodium acetate (1.06 g) were stirred in ethanol (60 
ml) at room temperature for 2 hr. Then the liquid reaction 
mixture was concentrated and the residue was partitioned 
between ethyl acetate (150 ml) and a 1 N aqueous solution (30 
ml) of sodium hydroxide. The ethyl acetate layer was washed 
successively with water and brine, dried over magnesium sulfate 
and concentrated under reduced pressure. The residue was 
crystallized from ether/hexane and the crystals were collected 
by filtration, washed with hexane and dried to give the title 
compound (3.60 g) as a pale yellow powder (yield: 91.3 %) . 
1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 03 - 3 7 ( 6H , m ) , 2 . 6 1 - 2 . 74 ( 2H , m) , 
2.81-2.91(2H,m), 3.15-3.27(2H,m), 4.20-4.32(lH,m), 
6.51(0.5H,d, J=3.2Hz) , 6 . 68 ( 0 . 5H , d, J=3 . 2Hz ) , 6 . 95-7 . 02 ( 2H , m) , 
7.14-7.22(2H,m), 7 . 3 1 ( 0 . 5H , d , J=3 . 2Hz ) , 

7 . 3 2 ( 0 . 5H , dd , J=8 . 0 , 1 . 2Hz ) , 7 . 38 ( 0 . 5H , dd , J = 8 . 0 , 1 . 2Hz ) , 
7.45(0.5H,d, J = 3.2Hz) , 7 . 5 8 - 7 . 6 3 ( 1H , m ) , 7 . 66 ( 0 . 5H , d , J=8 . 0Hz ) , 



7.74(0.5H,br-s) , 8 . 32 ( 0 . 5H , s ) . 

322-3 ) 1 - T 1 - f 4-Fluorophen eth yl ) p i peridin- 4 -y 11 -6- 
aminomethylindQle 

Into a suspension of aluminum lithium hydride (1.0 g) 
in tetrahydrof uran (100 ml) was added dropwise at room 
temperature a solution of l-[l-(4- 

f luorophenethyl ) piperidin - 4 -yl ] - 6 -hydroxy iminomethylindole 
^ (3.60 g) in : tetrahydrof uran (50 ml) under ice cooling and 

stirring, and the resultant mixture was heated under reflux for 

St 

m 3 hr. Under cooling with ice water, water (1 ml) , a 5 N aqueous 

m 

U1 solution (3 ml) of sodium hydroxide and further water (1 ml) 

4} 

1 were carefully added dropwise into the reaction mixtures in this 

O 

order followed by vigorous stirring. The resulting 

f% 5 

precipitate was filtered off and the filtrate was concentrated 
under reduced pressure . Then the residue was purified by NH 
silica gel column chromatography (ethyl acetate) to give the 
title compound (2.56 g) as a pale yellow powder (yield: 73.9 %) . 
1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 86-2 . 18 ( 4H ,m) , 2.22- 
2.32(2H,m) , 2 . 61-2 . 70 ( 2H,m) , 2 . 78 -2 . 87 ( 2H ,m) , 3.10- 
3.18(2H,m) , 4.05(2H,d, J=4.2Hz) , 4 . 20 - 4 . 28 ( 1H , m ) , 
6.46(lH,d, J-3.2Hz) , 6 . 95- 7 . 03 ( 2H ,m) , 7 . 05 ( 1H , dd , J = 8 . 4 , 1 . 6Hz ) , 
7.14-7.19(2H,m), 7 . 2 1 ( 1H , d, J=3 . 2Hz ) , 7.50-7.53(lH,m), 
7.53(lH,d, J=8.4Hz) . 

322-4 1 1- r 1- ( 4 -Flnorophenethyl) piperidin- 4 -vll -6- 
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methanesulf Qnamidomethyl i ndole 

Into a solution of 1- [ 1- ( 4-f luorophenethyl )piperidin- 
4-yl] -6-aminomethylindoline (0.12 g) obtained in the above 
Example and triethylamine (0.5 g) in ethyl acetate (15 ml) was 
added dropwise under ice cooling methanesulf onyl chloride (0.08 
ml) and the resultant mixture was stirred at room temperature 
for 1 nr. After adding a 1 N aqueous solution (2 ml) of sodium 
hydroxide and water (15 ml), the reaction mixtures were 
extracted with ethyl acetate. The ethyl acetate layer was 
washed successively with water and brine, dried over magnesium 
sulfate and concentrated under reduced pressure. The residue 
was crystallized from ether/hexane and the crystals were 
collected by filtration, washed with hexane and dried to give 
the title compound (0.11 g) as a white powder (yield: 75 %) . 
m.p. : 121 - 122°C. 

1 H-NMR( 400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 90 - 2 . 05 ( 4H , m) , 2.20- 
2.29(2H,m) , 2 . 55 - 2 . 62 ( 2H ,m) , 2 . 74 -2 . 81 ( 2H ,m) , 2.81(3H,s), 
3.06-3. 13 ( 2H, m) , 4 . 25 ( 2H , d , J=6 . 4Hz ) , 4 . 26 -4 . 38 ( 1H ,m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H , dd , J=8 . 0 , 1 . 2Hz ) , 7 . 08-7 . 14 ( 2H,m) , 
7.27-7.33(2H,m) , 7 . 47-7 . 53 ( 3H,m) . 
ESI-Mass ; 430(MH+). 

Example 323: S ynthesis of 1 - M - ( 4 -f l u o-rophenethvl ) pj perl din- 
4-yll -6-isopropylsulf onamido met.hyl indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl j -6- 



aminomethylindoline (0.20 g) , triethylamine (0.3 ml) and 
isopropylsulf onyl chloride (0.1 ml) were treated as in Example 
322-4) to give the title compound (0.06 g) as a white powder 
(yield: 23 %) . 
m . p . : 90 - 92 °C. 

1 H-NMR( 400MHz, CDC1 3 ) ; 5(ppm) 1 . 38 ( 6H , d , J=7 . 2Hz ) , 2.05- 
2.18(4H,m), 2.22-2.36(2H,m) , 2.60-2.75(2H,m), 2.79- 
2.90(2H,m), 3 . 05 - 3 . 25 ( 3H , m) , 4 . 20-4 . 35 ( 1H ,m) , 4.35- 
4.50(3H,m) , 6 . 52 ( 1H , d , J=3 . 2Hz ) , 6 . 99 ( 2H , t , J=8 . 8Hz ) , 
7.05(lH,d, J=8.0Hz) , 7 . 19 ( 2H , dd , J=5 . 4 , 8 . 8Hz ) , 
7.27(lH,d, J=3.2Hz) , 7.38(lH,s) , 7 . 60 ( 1H , d , J=8 . 0Hz ) . 
MS m/e ; 458 (MH+) . 

Example 324 : Synthesis of 1- \ 1- ( 4-f luorophenethvl )pjperidin- 
4-yll -6-n-p ro pylsulfonamidomethvl indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl3 -6- 
aminomethylindoline (0.25 g) , triethylamine (0.4 ml) and n- 
propylsulfonyl chloride (0.3 ml) were treated as in Example 
322-4) to give the title compound (0.17 g) as a beige powder 
(yield: 53 %) . 
m.p. : 80 - 81°C. 

X H-NMR( 400MHz, CDCI3) ; <5(ppm) 0 . 99 ( 3H , t , J=7 . 4Hz ) , 1.76- 
1.88(2H,m) , 2.02-2.20(4H,m), 2.34-2.37(2H,m), 2.60- 
2.74(2H,m), 2 . 76 -3 . 00 ( 4H , m) , 3 . 1 2 - 3 . 2 8 ( 2H , m ) , 4.20- 
4.34(lH,m) . 4.43(2H,d, J-5.6HZ) , 4 . 48 ( 1H , br- s ) , 
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6.52(lH,d, J=3.2Hz) , 6 . 9 9 ( 2H , t , J= 8 . 4Hz ) , 7 . 0 5 ( 1H , d , J=8 . 0Hz ) , 
7.19(2H,dd, J=5.8,8.4Hz) , 7 . 28 ( 1H , d , J=3 . 2Hz ) , 7.38(lH,s) , 
7.61(lH,d, J=8.0Hz) . 
MS m/e ; 458 (MH+ ) . 

Example 325: Synthes J 3 Of 1 - f 1 ~ ( 4 - 
fluorophftnftthyl ^piperidin- 4-yl 1 -6- ( 3- 
chloropropyl ) sulfonamidom ethylindole 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4-yl] -6- 
aminomethylindoline (0.25 g) , triethylamine (0.4 ml) and 3- 
chloropropylsulf onyl chloride (0.1 ml) were treated as in 
Example 322-4) to give the title compound (0.25 g) as a white 
powder (yield: 71 %). 
m.p. : 143 - 145°C. 

1 H-NMR(4 00MHz,CDCl 3 ) ; 6 (ppm) 2 . 06- 2 . 16 ( 4H ,m) , 2.19- 

2.36(4H,m), 2 . 63-2 . 72 ( 2H , m) , 2 . 79 -2 . 88 ( 2H , m) , 

3.09(2H,t, J=7.4Hz) , 3 . 15-3 . 24 ( 2H,m) , 3 . 59 ( 2H , t , J=6 . 4Hz ) , 

4.20-4.34(lH,m) , 4 . 44 ( 2H , d, J=5 . 6Hz ) , 4 . 56 ( lH,br-s ) , 

6.52(lH,d, J=3.2Hz) , 6 . 9 9 ( 2H , t , J=8 . 4Hz ) , 7 . 05 ( 1H , d , J=8 . 4Hz ) , 

7.19(2H,dd, J=5.6,8.4Hz) , 7 . 28 ( 1H , d, J=3 . 2Hz ) , 7.38(lH,s), 

7.62(lH,d, J=8.4Hz) . 

MS m/e ; 492, 494(MH+) . 

Example 326 : S ynthesis of 1 - r 1 - ( 4 - f lu orophe nethv l ) p i perid i n - 
4-yl 1 - 6- M . .Vprnpanesul tarn- 2 - vl ) methvlind ole 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4-yl] -6- ( 3- 



chloropropyl ) sulf onamidomethylindole (144 mg ) obtained in the 
above Example 325 was dissolved in N , N-dimethylf ormamide ( 4 ml ) . 
Then sodium hydride (40 mg, 60 - 70 % oily) was added thereto 
at room temperature and the resultant mixture was stirred for 
20 min . After adding water, the mixture was extracted with 
ethyl acetate and dried over magnesium sulfate. After 
evaporating the solvent, the residue was purified by silica gel 
column chromatography (ethyl acetate) to give the title 
compound (110 mg) as a colorless amorphous substance (yield: 
83 %) . 

This amorphous substance was dissolved in ethanol (5 
ml ) and oxalic acid (20 mg ) dissolved in ethanol ( 1 ml ) was added 
thereto. The resulting salt was powdered by adding ethyl 
acetate and collected by filtration to give an oxalate (82 mg) 
of the title compound as a white powder. 
Oxalate : 

m.p. : 171 - 172°C. 
Free compound: 

2 H-NMR ( 400MHz , CDC1 3 ) ; 6 (ppm) 2 .10 - 2 . 38 ( 4H , m) , 2.22- 
2.36(4H,m), 2 . 62 - 2 . 72 ( 2H , m) , 2 . 78 - 2 . 88 ( 2H , m) , 3.06- 
3.28(6H,m), 4 . 20- 4 . 38 ( 1H , m) , 4.30(2H,s), 6 . 52 ( 1H , d, J=3 . 2Hz ) , 
6.99(2H, t, J=8.4Hz) , 7 . 07 ( 1H , d , J = 8 . 0Hz ) , 7 . 1 9 ( 2H , dd , J- 5 . 6 and 
8.4Hz) , 7.27(lH,d, J=3 . 2Hz ) , 7.37(lH,s) , 7 . 5 9 ( 1H , d , J=8 . 0Hz ) . 
MS m/e ; 456(MH+) . 
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Example 327 : S ynthesis of l-fl-(4- 
f Inoro phenethyl ) piperidin- 4 -vll -6- 
propionylaminomethylindole 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl ] -6- 
propionylaminomethylindoline (0.16 g) obtained in Example 156 
and activated manganese dioxide (0.8 g) were treated as in 
Example 288 to give the title compound (0.12 g) as a white powder 
(yield: 75.3%). 

P% 

3 m.p. : 141 - 142°C. 

SI 

M X H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 18 ( 3H , t , J = 7 . 2Hz ) , 2.06- 

111 2.15(2H,m), 2.51(2H,q, J-7.2Hz) , 2 . 28- 2 . 50 ( 2H , m ) , 2.64- 

^0 2.98(4H,m), 3 . 16 - 3 . 35 ( 2H , m) , 4 . 2 2 - 4 . 34 ( 1H , m ) , 

4.56(2H,d, J=6Hz) , 6 . 51 ( 1H, d, J-3 . 2Hz ) , 6 . 96 - 7 . 05 ( 2H ,m) , 
2 7.16-7.23(2H,m) , 7 . 24 ( 1H , d, J=3 . 2Hz ) , 7 . 36 ( 1H , br- s } , 

7.58(lH,d, J=8.0Hz) . 

ESI-Mass ; 408(MH+). 

Exam ple 328 : Synthesis of 3-chloro-l- fl-H- 

f Inorophenethyl ) pi per idin - 4 -yl 1 - 6 -acet amidomethvl indole 

1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin - 4 -yl 3 - 6 - 
acetamidomethylindole (0.1 g) obtained in Example was reacted 
with 1-chlorosuccinimide (0.04 g) in benzene (10 ml) at 80°C 
for 1 hr. Then the liquid reaction mixture was diluted with 
ethyl acetate ( 20 ml ) , washed successively with water and brine , 
dried over magnesium sulfate and concentrated under reduced 
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pressure. The residue was crystallized from ether /hexane and 
the crystals were collected by filtration, washed with hexane 
and dried to give the title compound (0.04 g) as a white powder 
(yield: 36.8 %) . 
m.p. : 101 - 102°C. 

1 H-NMR ( 4 0 0MHz , CDC1 3 ) ; 6 ( ppm ) 1 . 95 - 2 . 1 5 ( 4H , m) , 2.03(3H,s), 
2.20-2.50(2H,m) , 2.72-3.00(4H,m), 3.28-3.40(2H,m), 4.20- 
4.30(lH,m) / 4.54(2H,d, J=6.4Hz) , 6.95-7.04(2H,m), 
7 . 10( lH,d, J=8 . 0Hz) , 7.17-7.24(3H,m), 7 . 35 ( 1H, s ) , 
7.55(lH,d, J=8.0Hz) . 
ESI-Mass ; 428 (MH+). 

Example 329 ; Synthesis of 1 - f 1- ( 4-f luorophenethyl ) piperidin- 
4 - vl 1 - 6 - ( 4 -hydroxybutyroylamidomethyl ) indole oxa late 
4-Acetoxybutyric acid (0.07 g) synthesized in 
accordance with the method described in Tetrahedron. , 4Ji(24), 
7783 - 7794, 1989. was reacted with 1 , 1 1 -carbonyldiimidazole 
(0.08 g) in chloroform (5 ml). Next, l-[l-(4- 
f luorophenethyl ) piperidin- 4 -yl ] - 6 -aminomethylindole (0.13 g) 
obtained in Example 322-3) was added thereto and the resultant 
mixture was stirred at room temperature for 3 hr. After 
concentrating the reaction mixtures, a 5 N aqueous solution of 
sodium hydroxide (2 ml) and methanol (10 ml) were added to the 
residue. After reacting at 50°C for 1 hr, the solvent was 
concentrated under reduced pressure and the residue was 



purified by silica gel column chromatography 

(dichloromethane /methanol system) . The resulting pale yellow 
oil was converted into an oxalate in a conventional manner to 
give the oxalate (0.04 g) of the title compound as a pale brown 
amorphous substance (yield: 20.5 %). 
Oxalate : 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; <5(ppm) 1.68(2H,m), 2 . 0 8 - 2 . 3 4 ( 4H , m ) , 
2.18-(2H,t, J = 7.6Hz) , 2.96-3.29(6H,m), 3 . 39 ( 2H , t , J = 6 . 8Hz ) , 
3.56-3.66(2H,m), 4 . 3 6 ( 2H , d , J=5 . 2Hz ) , 4 . 58 - 4 . 70 ( 1H , m) , 
6.46(lH,d / J = 3.6Hz) , 6 . 9 6 ( 1H , d, J=8 . 0Hz ) , 7 . 15 - 7 . 23 ( 2H , m) , 
7.32-7.46(3H,m) , 7 . 50 ( 1H , d , J=8 . 0Hz ) , 8 . 26 - 8 . 3 3 ( 1H , m ) . 
ESI-Mass ; 438(MH+) . 

Example 330 : Synthesis of l - r 1 - ( 4 -f lu orophenet hvl ) p j per i d i n- 
4 -yll - 6 -hydroxyethoxyindole 

1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin - 4 -yl ] - 6 - 
hydroxyethoxyindoline (25.2 mg) obtained in Example 121 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (138 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (12.0 mg) as a white solid (yield: 48 %). 
X H-NMR ( 400MHz , CDC1 3 ) ; (5(ppm) 2 . 05 - 2 . 13 ( 4H , m ) , 2.22- 



2.30(2H,m) , 2 . 6 4 ( 2H , t , J= 7 . 5Hz ) , 2 . 8 3 ( 2H , t , J = 7 . 5Hz ) , 
3.18(2H,br-d, J=12.1Hz) , 4 . 00 ( 2H , t , J = 4 . 6Hz ) , 4 . 09 - 4 . 1 7 ( 1H , m ) , 
4 . 17 ( 2H, t , J=4 . 6Hz ) , 6 . 4 6 ( 1H , d , J = 3 . 3Hz ) , 
6.80(lH,dd, J=8.6,2.2Hz) , 6 . 88 ( 1H , d , J= 2 . 2Hz ) , 
6.99(2H,t, J=8.4Hz) , 7 . 1 5 ( 1H , d , J= 3 . 3Hz ) , 
7.18(2H,dd, J=8.4,5.5Hz) , 1 . 51 ( 1H , d , J=8 . 6Hz ) . 

m.p. : 118 - 119°C. 
Mass : FAB+38 3(M+H) + . 

Example 331 : Synthesis of 1 - f 1 - ( 4 - f luorophenethvl ) piperidin - 
4-yll -6-methanesulf onylindole 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
methanesulf onylindoline (19-2 mg) obtained in Example 128 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (100 mg) . The resulting 
suspension was stirred at room temperature for 22 hr and then 
at 60°C for additional 22 hr. After the completion of the 
reaction, the reaction mixtures were filtered through celite 
and washed with chloroform. The filtrate was concentrated 
under reduced pressure and crystallized from ethyl 
acetate/hexane to give the title compound (5.0 mg) as a white 
solid (yield: 26 %). 

'H-NMRf 400MHz ,CDC1 3 ) ; <5(ppm) 2 . 06-2 . 24 ( 4H,m) , 
2.32(2H,td, J=l 1.6, 2.0Hz) , 2 . 66 ( 2H , t , J=7 . 2Hz ) , 

2.83(2H,t, J=7.2Hz) , 3 . 19 ( 2H , br-d , J=9 . 9Hz ) , 4 . 33-4 . 42 ( lH,m) , 



6.64(lH,d, J = 3.3Hz) , 6 . 99 ( 2H , t , J = 8 . 8Hz ) , 

7 . 19 ( 2H, dd, J=8 .8, 5 . 5Hz ) , 7 . 49 ( lH,d, J=3 . 3Hz ) , 

7.61(lH,dd, J=7.3, 1.1Hz) , 7 . 7 7 ( 1H , d , J=7 . 3Hz ) , 8 . 04 ( 1H , br-s ) . 
m.p. : 133 - 135°C. 
Mass : FAB+401(M+H) + . 

Exam ple 33 2 : Synthesis of 1- \ 1 - ( 2 . 6 -dif luoro- 3- 
pyr i flylethyl ) pjperidin - 4 -vl 1 indole 

1- [ 1- ( 2 , 6-Dif luoro-3-pyridylethyl)piperidin-4- 

□ 

41 yl]indoline (30.5 mg) obtained in Example 57 was dissolved in 

u\ 

4* chloroform (5 ml). To the resultant solution was added 
01 

n i activated manganese dioxide (185 mg) . The resulting 

m 

y suspension was stirred at room temperature for 22 hr, filtered 
through celite and washed with chloroform. The filtrate was 

u 

ft l concentrated under reduced pressure to give the title compound 

M (27.4 mg) as an oil (yield: 90 %). 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 2 . 00-2 . 15 ( 4H , m) , 
2.28(2H / td, J=11.7,3.1Hz) , 2 . 66 ( 2H , t , J=8 . 1Hz ) , 

2.85(2H,t , J=8.1Hz) . 3 . 14 ( 2H, br-d, J=ll . 7Hz ) , 4 . 24 -4 . 30 ( 1H , m) , 
6.52(lH,d, J=3.1Hz) , 6 . 7 9 ( 1H , dd , J=8 . 1 , 2 . 7Hz ) , 

7.10(lH,t, J=7.9Hz) , 7.21(lH,t, J-7.9Hz) , 7 . 23 ( 1H , d , J=3 . 1Hz ) , 
7.37(lH,d, J=7.9Hz) , 7 . 63 ( 1H , d , J= 7 . 9 , 5 . 3Hz ) , 
7 . 7 6 ( lH,dd, J=17 . 2 , 8 . 1Hz) . 
Mass ; FAB+341 (M+H) . 

Example 333 : Synthesis nf 1 - f 1 - ( 4 -f luorophenethvl) PiDer idin- 
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y 1 

Q 

CI 

m 
ft 



4- yl 1-6 -flnnrnindole 

1- [ 1 - ( 4 -Fluorophenethyl ) piper idin- 4 -yl ] - 6 - 
fluoroindoline (28.8 mg ) obtained in Example 103 was dissolved 
in chloroform ( 5 ml ) . To the resultant solution was added 
activated manganese dioxide (160 mg). The resulting 
suspension was stirred at room temperature for 22 hr, filtered 
through celite and washed with chloroform. The filtrate was 
concentrated under reduced pressure to give the title compound 
(20.1 mg) as an oil (yield: 70 %). 
1 H-NMR(400MHz,CDCl 3 ) ; <5(ppm) 2 . 0 4 - 2 . 1 5 ( 4H , m) , 
2.26(2H,td, J=11.4,3.3Hz) , 2 . 65 ( 2H , t , J=8 . 8Hz ) , 

2.82(2H,t, J=8.8Hz) , 3 . 18 ( 2H , br- d , J= 1 1 . 4Hz ) , 4 . 08 - 4 . 17 ( 1H , m) , 

6.50(lH,d, J-3.3HZ) , 6 . 8 7 ( 1H , td , J=8 . 8 , 1 . 6Hz ) , 

6.99(2H,t, J=8.6Hz) , 7 . 03 ( 2H , dd , J-10 . 4 , 1 . 6Hz ) , 

7.18(2H,dd, J=8.6,5.5Hz) , 7 . 22 ( 1H , d , J=3 . 3Hz ) , 

7.52(lH,dd, J=8. 8 ,5.3Hz) . 

Mass ; FAB : 340(M+H)+. 

Exam ple 334 : RynthftsJs of l - n - ( 4 -f l uorophenethv l ) p i per i d i n- 
4 -yl 1 thi azolo r 5 . 4 -f 1 indole 

1- [ 1- ( 4 -Fluorophenethyl )piperidin- 4- 
yl]thiazolo[5, 4-f ] indoline (23.7 mg) obtained in Example 234 
was dissolved in chloroform (5 ml) . To the resultant solution 
was added activated manganese dioxide (130 mg) . The resulting 
suspension was stirred at room temperature for 22 hr . Then the 
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reaction mixtures were filtered through celite and washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (12.6 mg ) as a pale yellow solid (yield: 53 %) . 
'H-NMRf 400MHz , CDC1 3 ) ; <5(ppm) 2 . 07 - 2 . 18 ( 4H , m) , 2.24- 
2.35(2H,m), 2 . 6 6 ( 2H , t , J= 7 . 0Hz ) , 2 . 83 ( 2H , t , J = 7 . 0Hz ) , 
3 . 21(2H,br-d, J=12 . 1Hz) , 4 . 36 ( 1H , tt , J*ll . 7 , 4 . 4Hz ) , 
6.60(lH,d, J=3.5Hz) , 7 . 0 0 ( 2H , t , J=8 . 6Hz ) , 

7.19(2H,dd, J=8.6,5.5Hz) , 7 . 49 ( 1H , d , J=3 . 5Hz ) , 8.13(2H,s) , 
8.92(lH,s) . 

m.p. : 152 - 154°C. 
Mass : FAB+380 (M+H ) + . 

Exam ple 33 5 : S ynthesis of 1 - f 1 - ( 4 -f luoroohenethvl ) pjperidin- 
4 -yll - 6 - ( N-meth y Imethanesulf onvlamino ) indole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- (N- 
me thy lme thanes ulf onylamino ) indoline (34.6 mg) obtained in 
Example 120 was dissolved in chloroform (5 ml). To the 
resultant solution was added activated manganese dioxide (190 
mg) . The resulting suspension was stirred at room temperature 
for 2 2 hr, then filtered through celite and washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (24.7 mg ) as a white solid (yield: 72 %). 
X H-NMR ( 4 00MHz , CDC1 3 ) ; <5(ppm) 2 . 01-2 . 17 ( 4H , m) , 



2 . 2 8 ( 2H , td, J=ll . 7 , 3 . 3Hz ) , 2 . 6 5 ( 2H , t , J=8 . 2Hz ) , 
2.83(2H,t, J=8.2Hz) , 2.88{3H / s) , 3 . 17 ( 2H, br-d, J-12 . 1Hz ) , 
3.39(3H,s) , 4.25(lH,tt, J= 1 1 . 2 , 5 . 2Hz ) , 6 . 52 ( 1H , d , J= 3 . 3Hz ) , 
6 . 9 9 ( 2H, t , J=8 . 6Hz) , 7 . 04 ( 1H, aa , J=8 .4,1. 8Hz ) , 
7.19(2H,aa, J=8.6,5.5Hz) , 7 . 3 0 ( 1H , a , J= 3 . 3Hz ) , 
7.47(lH,a, J=1.8Hz) , 7.61(lH,a, J=8.4Hz) . 
m.p. : 192 - 194°C. 
Mass: FAB+430(M+H) + . 

Example 336 : Synthesis of 1- T 1- ( 4-f luorophenethyl ) p i peridin- 
4-yl 1 -6-methanesulf onyloxyindole 

1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
methanesulf onyloxyinaoline (53.4 mg) obtainea in Example 122 
was dissolved in chloroform (5 ml). To the resultant solution 
was adaea activatea manganese aioxiae (300 mg) . The resulting 
suspension was stirred at room temperature for 22 hr. Then the 
reaction mixtures were filtered through celite ana washed with 
chloroform. The filtrate was concentrated under reduced 
pressure and crystallized from ethyl acetate/hexane to give the 
title compound (40.0 mg) as a white solia (yieia: 75 %). 
1 H-NMR(400MHz / DMSO-a 6 ) ; S(ppm) 1 . 87 - 2 . 01 ( 4H , m) , 
2.22(2H,br-t, J=10.6Hz) , 2 . 55 ( 2H , t , J=7 . 9Hz ) , 
2.75(2H,t, J=7.9Hz) , 3 . 0 6 ( 2H , br-d, J=ll . 2Hz ) , 3.34(3H,s) , 
4.32-4.41(lH,m) , 6 . 5 0 ( 1H , a , J= 2 . 6Hz ) , 6 . 98 ( 1H , dd , J=8 . 4 , 1 . 5Hz ) , 
7.09(2H,t, J= 9.0Hz) , 7 . 2 7 ( 2H , aa , J= 9 . 0 , 5 . 7Hz ) , 
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7.57(lH,d, J=1.5Hz) , 7.56(lH,d, J=8.4Hz) , 7 . 6 0 ( 1H , d , J= 2 . 6Hz ) . 
m.p. : 213 - 215°C. 
Mass : FAB + 417 (M+H) + . 

Example 337: Synthesis of 1 - f 1 - ( 4 -f luorophenethyl) piperidin- 
4 -y l 1 - 6 - ca r b amoylindQle 

1- [ 1- ( 4 -Fluorophenethyl )piperidin-4-yl ] -6- 
carbamoylindoline (14.1 mg) obtained in Example 125 was 
dissolved in chloroform (5 ml) . To the resultant solution was 
added activated manganese dioxide (80 mg) . The resulting 
suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (5.0 mg) as a white solid (yield: 36 %). 
1 H-NMR( 400MHz, CDC1 3 ) ; <5 (ppm) 2 . 05-2 . 14 ( 4H ,m) , 2.22- 
2.31(2H,m) , 2.62-2. 67 ( 2H, m) , 2 . 78-2 . 84 ( 2H,m) , 3 . 18 ( 2H , br-d, 
J=10.3Hz) , 4.35-4.44(lH,m) , 6 . 57 ( 1H , d, J=3 . 3Hz ) , 
6.99(2H, t, J=8.2Hz) , 7 . 18 ( 2H , dd, J=8 . 2 , 5 . 3Hz ) , 

7.39(lH,d, J=3.3Hz) , 7 . 40 ( 1H , d , J=8 . 1Hz ) , 7 . 64 ( 1H , d, J=8 . 1Hz ) , 
8. 10(lH,br-s) . 
m.p. : 238 - 240°C. 
Mass : FAB + 366 (M+H) + . 

Example 338 : Synthesis of 1 - \ 1 - ( 4 -f 1 norophenethvl ) pioeridin- 
4 -yl 1 - 6 - ( N-methylsulf amoylmethyl ) indole 
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1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin - 4 -yl ] -6 - ( N- 
methylsulf amoylmethyl ) indoline (30.4 mg) obtained in Example 
164 was dissolved in chloroform ( 5 ml ) - To the resultant 
solution was added activated manganese dioxide (165 mg). The 
resulting suspension was stirred at room temperature for 22 hr . 
Then the reaction mixtures were filtered through celite and 
washed with chloroform. The filtrate was concentrated under 
reduced pressure and crystallized from ethyl acetate/hexane to 
give the title compound (24 mg) as a white solid (yield: 79 %) . 
1 H - NMR (40 0MHz , DMSO - d 6 ) ; <5(ppm) 1 . 9 9 - 2 . 04 ( 4H , m ) , 2.17- 
2.25(2H,m) , 2 . 54 ( 2H , d , J=4 . 8 ) , 2 . 55 ( 2H , t , J=8 . 4Hz ) , 
2.76(2H,t, J=8.4Hz) , 3 . 08 ( 2H , br- d , J=l 1 . 7Hz ) , 4 . 25- 4 . 35 ( 1H ,m ) , 
4.37(2H,s) , 6.43(lH,d, J=3.1Hz) , 6 . 83 ( 1H , q , J-4 . 8Hz ) , 
7.01(lH,d, J-8.4HZ) , 7.09(2H, t, J-8.8HZ) , 

7.27(2H,dd, J=8.8,5.7Hz) , 7 . 50 ( 1H , d, J=8 . 4Hz ) , 7.51(lH,s) , 
7.52(lH,d, J=3.1Hz) . 

m.p. : 172 - 175°C. 
Mas s : FAB +4 3 0 ( M+H ) + . 

Example 339 = Synthesi s of 1 - r 1 - ( 4 -f luorophenethvl )pjperidin- 
4-yll -6-acetamidoindole 

1- [ 1- (4 -Fluorophenethyl ) piperidin- 4 -yl ] -6- 
acetamidoindoline (32 mg) obtained in Example 115 was dissolved 
in chloroform ( 5 ml ) . To the resultant solution was added 
activated manganese dioxide (160 mg) . The resulting 

- 580 - 



suspension was stirred at room temperature for 22 hr, then 
filtered through celite and washed with chloroform. The 
filtrate was concentrated under reduced pressure and 
crystallized from ethyl acetate/hexane to give the title 
compound (23 mg) as a pale red solid (yield: 72 %). 
1 H-NMR ( 4 OOMHz , DMSO-d 6 ) ; 6(ppm) 1 . 85 - 2 . 00 ( 4H , m ) , 2.02(3H,s), 
2.13-2.23(2H,m) # 2 . 55 ( 2H , t , J=7 . 7Hz ) , 2 . 7 5 ( 2H , t , J= 7 . 7Hz ) , 
3.08(2H,br-d, J-ll. 7Hz) , 4 . 07-4 . 18 ( 1H , m) , 6 . 35 ( 1H , d , J=2 . 2Hz ) , 
7.05(lH,d, J=8.6Hz) , 7 . 09 ( 2H , t , J=9 . 0Hz ) , 
7.27(2H,dd, J=9.0, 6.0Hz) , 7 . 39 ( 1H , d , J=2 . 2Hz ) , 
7.40(lH,d, J=8.6Hz) , 7.92(lH,s) , 9 . 85 ( 1H , br-s ) . 
m.p. : 195 - 196°C. 
Mass : FAB+380(M+H) + . 

Example 340 : Synthesis of l-Tl-M- 

fluoro phenethyl ) p i peridin-4 -yl 1 -6 - ( 1 . ?.-djhvdroxypropan-3- 

yllgarbajnoylmethylinaole oxalate 

1- [ 1- ( 4 -Fluorophenethyl) piperidin-4 -yl] -6- 
carboxymethylindoline (0.17 g) obtained in Example 146 was 
dissolved in N,N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.09 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, l-amino-2 , 3-propanediol (0.40 
g) dissolved in N , N-dimethylf ormamide (1 ml) was added thereto 
and the mixture was stirred for additional 7.5 hr. After 
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evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.14 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.27 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.13 g) was added thereto followed by 
stirring for 3 hr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography 
(chloroform/methanol system) to give a free title compound 
(0.07 g) as a pale brown amorphous substance, which was then 
converted into an oxalate in a conventional manner. 
1 H-NMR( 400MHz ,DMSO-d 6 ) ; 6 (ppm) 2 . 07 ( 2H, br-d) , 2.18- 
2.27(2H,m) , 2 . 84- 3 . 06 ( 7H ,m) , 3 . 17-3 . 28 ( 3H,m) , 3.45- 
3.53(3H,m), 3.53(2H,s), 4 . 50 -4 . 58 ( 1H , m) , 6 . 43 ( 1H , d , J=3 . 2Hz ) , 
6.95(lH,d, J=8.8Hz) , 7 . 16 ( 2H , br- t ) , 7 . 32 - 7 . 36 ( 2H , m) , 7.41- 
7.46(3H,m), 7 . 99 ( 1H , t , J=5 . 4Hz ) . 
ESI-Mass ; 454(MH+). 

Example 341: Synthesis of l-fl-(4- 

f luorophenethyl )p iperidin- 4-v l l -6 - ( PYrifl i n-2- 

yl ) methylcarb amo ylme thy 1 indole oxalate 
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1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.21 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide ( 5 ml ) . To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 -aminomethylpyridine (28 7 ml) 
was added thereto and the mixture was stirred for additional 
4 hr. After evaporating the solvent under reduced pressure, 
water and ethyl acetate were added to the residue. The organic 
layer was separated, washed successively with water and brine 
and dried over magnesium sulfate. Then the solvent was 
evaporated under reduced pressure to give a pale brown viscous 
oil (0. 20 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.36 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.18 g) was added thereto followed by 
stirring for 6 hr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give a free title compound (0.18 g) as a pale brown viscous oil, 
which was then converted into an oxalate in a conventional 
manner . 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 2 . 0 9 ( 2H , br- d ) , 2.25- 
2.34(2H,m), 2 . 9 2 - 3 . 00 ( 4H . m ) , 3 . 0 9 - 3 . 1 7 ( 2H , m ) , 3 . 5 2 ( 2H , br- d ) , 
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3.62(2H,s) , 4.37(2H,d, J=5.8Hz) , 4.54-4.64(lH,m), 
6.45(lH,d, J= 3.4Hz) , 7 . 0 1 ( 1H , d , J=8 . OHz ) , 7 . 1 7 ( 2H , br- t ) , 
7.22-7.25(2H,m), 7 . 33 - 7 . 3 6 ( 2H , m ) , 7 . 4 2 ( 1H , d , J= 1 . 6Hz ) , 
7. 4 8 (1H ,d, J=8. OHz) , 7.50(lH,s) , 7.68-7.72(lH,m), 
7.48(lH,d, J= 3.4Hz) , 8 . 6 3 ( 1H , t , J=5 . 8Hz ) . 
ESI-Mass ; 471(MH+) . 

Example 342 : Synthesis of 1- T 1- ( 2-f luorophenethyl ) piperidin- 
4 -yl 1 - 6 -methylcarbamoylmethvlindQle 

3 42-1 ^ 1-fl-f 2 -Fluorophenethvl ) Dineridin- 4 - vl 1 -6- 
hydroxymethylindoline 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
f ormylindoline (6.85 g) obtained in Example 348-3) was 
dissolved in methanol (50 ml) and tetrahydrof uran (25 ml) , and 
the resultant solution was stirred under ice cooling. Then 
sodium borohydride was added thereto in portions . After 
confirming the disappearance of the starting material by thin 
layer chromatography, the solvent was evaporated under reduced 
pressure and ethyl acetate and an 8N aqueous solution of sodium 
hydroxide were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give the title compound (8.10 g) as 
colorless crystals. 

1 H-NMR( 400MHz, CDC1 3 ) ; (5(ppm) 1 . 72 - 1 . 84 ( 4H , m) , 2.13- 
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2.19(2H,m) , 2.60-2.64(2H,m) , 2 . 84 - 2 . 88 ( 2H , m ) , 
2.93(2H,t, J=8.4Hz) , 3 . 13 ( 2H , br-d) , 3 . 4 2 ( 2H , t , J= 8 . 4Hz ) , 
3.38-3.46(^,111), 4.59(2H,s), 6.44(lH,s), 6 . 5 7 ( 1H , d , J= 7 . 2Hz ) , 
6.99-7.04(2H,m), 7.04-7.08(lH,m), 7.16-7.23(2H,m). 
342-2). 1- r 1- ( 2-Fluorophenethyl)p i peridin-4-v1 1 - fi- 
chloromethylindoline 

Cone, hydrochloric acid (30 ml) was added to the 1- 
[1- ( 2-f luorophenethyl)piperidin-4-yl] -6- 

hydroxyme thy Undo line (7.49 g) obtained above and the resultant 
mixture was stirred at 80°C overnight . Next , it was neutralized 
with a 5 N aqueous solution of sodium hydroxide under ice cooling 
and then the pH value thereof was adjusted to about pH 10 with 
a 10 % aqueous solution of sodium carbonate followed by 
extraction with ethyl acetate. Then it was washed with brine 
and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure, the title compound (8.10 g) 
was obtained as pale brown crystals . 

a H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 72-1 . 85 ( 4H,m) , 2.14- 
2.21(2H,m) , 2.60-2. 6 5 ( 2H,m) , 2 . 84- 2 . 89 ( 2H ,m) , 
2.93(2H, t, J=8.4Hz) , 3 . 14 ( 2H , br-d ) , 3 . 37 - 3 . 44 ( 1H , m) , 
3.43(2H,t, J=8.4Hz) , 4.52(2H,s) , 6 . 40 ( 1H , d , J= 1 . 2Hz ) , 
6.59(lH,dd, J= 1.2 ,7.4Hz) , 6.99-7.04(2H,m), 7 . 05-7 . 09 ( lH,m) , 
7.16-7.24(2H,m) . 

342-3 ) 1- f 1- ( 2-Fluoropheneth yl Ipi peridi n-4-yll -6- 
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cyanomethylindoline 

Dimethyl sulfoxide (50 ml) was added to the 1-[1- 
( 2-f luorophenethyl)piperidin-4-yl ] - 6 -chloromethylindoline 
(6.51 g) obtained above. After dissolving, sodium cyanide 
(0.94 g) was added thereto and the resultant mixture was stirred 
at 50°C for 2 hr . Then ice water was added thereto followed 
by extraction with ethyl acetate. Next, it was washed 
successively with a dilute aqueous solution of sodium chloride 
Vt and a saturated aqueous solution of sodium chloride and dried 

3 over magnesium sulfate. After evaporating the solvent under 

m 

ill reduced pressure, the residue was purified by NH- silica gel 

! H 

41 column chromatography (ethyl acetate/n-hexane system) to give 

3 

Wj the title compound (4.95 g) as a pale yellow viscous oil. 

^ 1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 1 . 72- 1 . 83 ( 4H , m) , 2.14- 

H 2.21(2H,m), 2.61(2H,m), 2 . 84-2 . 88 ( 2H , m) , 2 . 94 ( 2H , t , J=8 . 4Hz ) , 

3.13(2H,br-d) , 3 . 35-3 . 44 ( 1H ,m) , 3 . 44 ( 2H , t , J=8 . 4Hz ) , 
3.65(2H,s), 6.30(lH,s), 6 . 50 ( 1H , d, J=7 . 2Hz ) , 6 . 99-7 . 04 ( 2H , m) , 
7.05-7.09(2H,m) , 7 . 16-7 . 24 ( 2H,m) . 

342-4^ 1 - r 1 - ( 2 - Flnorophenethyl ) niperidin - 4 - vl 1 - 6 - 
carboxymethylindoline 

Water (10 ml) and cone, sulfuric acid (10 ml) were added 
to the 1- [ 1- ( 2-f luorophenethyl)piperidin-4-yl] -6- 
cyanomethylindoline (6.51 g) obtained above. After 
dissolution, the resultant mixture was heated under reflux. 
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Then the reaction solution was ice-cooled and neutralized with 
an 8 N aqueous solution of sodium hydroxide and the pH value 
of the mixture was adjusted to pH 6 with 1 N hydrochloric acid. 
After extracting with chloroform, it was washed with brine and 
dried over magnesium sulfate. After evaporated the solvent 
under reduced pressure, the title compound (0-93 g) was 
obtained as a pale green powder. 

X H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 9 1 - 1 . 9 5 ( 2H , m ) , 2 . 52 ( 2H , br- s ) , 
2.80(2H,br-s) , 2 . 90 ( 2H , t , J = 8 . 4Hz ) , 3 . 13-3 . 17 ( 2H ,m) , 3.27- 
3.31(2H,m), 3.40(2H,t, J=8.4Hz) , 3 . 54 - 3 . 7 3 ( 3H , m ) , 3.55(2H,s), 
6.39(lH,s) , 6.55(lH,d, J=7.6Hz) , 6.97-7.13(3H,m), 7.25- 
7.35(2H,m) . 
ESI-Mass ; 383(MH+). 

342-5 ) 1- T 1- ( 2-Flnorophenethyl)piperidin-4-vl1 -6- 
methylcarbamoylmethylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethyl-indoline (0.16 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.08 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 2 N solution (1.02 ml) of 
methylamine in tetrahydrof uran was added thereto and the 
resultant mixture was stirred for 2 hr. After evaporating the 
solvent under reduced pressure, water and ethyl acetate were 
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added to the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.09 g) . 

The obtained crystals were dissolved in chloroform (20 
ml) and manganese dioxide (0.20 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.20 g) was added thereto followed by 
stirring for 7 nr. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure. The 
residue was recrystallized from chlorof orm/n-hexane to give the 
title compound (0.06 g) as a pale brown powder, 
m.p. : 136 . 5 - 137. 4°C. 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 08-2 . 13 ( 4H ,m) , 2.28- 
2.35(2H,m), 2 . 67-2 . 71 ( 2H,m) , 2 . 73 ( 3H, d, J=4 . 8Hz ) , 2.88- 
2.92(2H,m) , 3 . 20 ( 2H , br-d) ,. 3.72(2H,s), 4 . 21- 4 . 28 ( lH,m) , 
5.40(lH,br-s) , 6 . 53 ( 1H, d, J=3 . 2Hz ) , 6 . 96 ( 1H , dd , J=l . 2 , 8 . 0Hz ) , 
7.01-7.06(lH,m) , 7 . 06-7 . 10 ( lH,m) , 7 . 18- 7 . 24 ( 4H ,m) , 
7.61(lH,d, J=8.0Hz) . 
ESI-Mass ; 394(MH+). 

Example 3 43 : Synthesis of 1 - r 1 - ( 2 - f lu o ro pheneth vl ) P i per i d i n- 
4-yll -6- f 1 -acety l pi peri din- 4 -y l ) met hvl carbamov l m ethv l i nflo l e 
oxalate 

!-[!-( 4-Fluorophenethyl)piperidin-4-yl ] -6- 
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carboxymethylindoline (0.20 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.10 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 1 -acetyl- 4 -aminomethyl- 
piperidine (0.25 g) dissolved in N , N-dimethylf ormamide (1 ml) 
was added thereto and the mixture was further stirred overnight . 
After evaporating the solvent under reduced pressure, water and 
ethyl acetate were added to the residue . The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give a pale brown viscous oil (0.20 g) . 

The resulting residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.33 g) was added thereto. After 
stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.17 g) was added thereto followed by 
stirring for 6 hx. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give the title compound (0.26 g) as a pale yellow amorphous 
substance . 

1 H-NMR(400MH2 , CDC1 3 ) ; <5 (ppm) 0 . 94- 1 . 09 ( 2H , m) , 1.55- 
1.83(3H,m), 2.04(3H,s), 2 . 08-2 . 13 ( 4H , m) , 2 . 25-2 . 31( 2H,m) , 
2.46(lH,dt, J=2. 4 ,12.8Hz) , 2.64~2.68(2H,m), 2.81-2.85(2H,m), 
2.92-3.03(2H,m) , 3 . 11- 3 . 20 ( 3H ,m) , 3.72(2H,s), 3 . 7 5 ( 1H , br- d ) , 
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4.20-4.28(lH,m) , 4 . 55 ( 1H , br-d) , 5 . 55 ( 1H , t , J=6 . OHz ) , 
6.53(lH,d, J=2.8Hz) , 6.95-7.01(3H,m), 7 . 1 7 - 7 . 20 ( 2H , m ) , 7.26- 
7 . 27 ( 2H,m) , 7.62(lH,d,J=8. OHz ) . 
ESI-Mass ; 519 (MH+) . 

Exam ple 344 : Synthesis of 1- f 1- ( 2 -f luorophenethyl ) piperidin - 
4 -yl 1 - 6 - ethylcarbamoylmethyli ndole 

1- [ 1- ( 2 -Fluorophenethyl) piperidin -4 -yl] -6- 
carboxymethylindoline (0.16 g) obtained in Example 342-4) was 
dissolved in N , N-dime thy If orm amide (5 ml). To the resultant 
solution was added 1 , 1-carbonyldiimidazole (0.08 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, a 2 N solution (1.06 ml) of 
ethylamine in tetrahydrof uran was added thereto and the mixture 
was further stirred for 2 hr. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give pale brown crystals (0.11 g) . 

These crystals were dissolved in chloroform (20 ml) and 
manganese dioxide (0.23 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.23 g) was added thereto followed by stirring for 7 
hr. Next, the manganese dioxide was filtered off and the 



- 590 - 



solvent was evaporated under reduced pressure . The residue was 
recrystallized from chlorof orm/n-hexane to give the title 
compound (0.07 g) as a pale brown powder, 
m.p. : 147 . 0 - 148 . 6°C. 

X H-NMR ( 4 0 0MHz , CDC1 3 ) ; (5(ppm) 1 . 02 ( 3H , t , J=7 . 4Hz ) , 2.08- 
2.13(4H,m), 2.28-2.35(2H,m), 2.67-2.71(2H,m), 2.88- 
2.92(2H,m) , 3.19-3. 26(4H,m), 3.70(2H,s) , 4.21-4.29(lH,m), 
5.40(lH,br-t) , 6.53(lH,d, J=3.2Hz) , 6 . 97 ( 1H , dd , J=l . 6 , 8 . 0Hz ) , 
7.01-7.06(lH,m) , 7 . 06 - 7 . 10 ( 1H , m) , 7 . 18-7 . 27 ( 4H ,m) , 
7.61(lH,d f J=8.0Hz) . 
ESI-MasS ; 408(MH+). 

Example 3 45 : Synthesis of 1- r 1- ( 2-f luorophenethyl )piperidin- 
4-yll -6- ( l-ethy lpiper idin-4-yl)methylcarbamovlmethvlindole 
oxalate 

345-1) 1 - Acetyl - 4 - a jninomethylpiperidine 

Benzene (70 ml) was added to 4-aminomethylpiperidine 
(10.00 g) followed by dissolution. Next, benzaldehyde (9.30 
g) was added thereto and the resultant mixture was heated under 
reflux for 3 hr with the use of a Dean- Stark reflux condenser. 
After evaporating the solvent under reduced pressure, benzene 
(70 ml) was added to the residue followed by dissolution . Next, 
triethylamine (67 ml) and acetic anhydride (9.1 ml) were added 
thereto and the resultant mixture was stirred under nitrogen 
atmosphere at room temperature for 3 days. The solvent was 



evaporated under reduced pressure. 

Sodium hydrogensul f ate monohydrate (13.3 g) was 
dissolved in water (80 ml) and the resulting residue was added 
thereto. The resultant mixture was stirred at room temperature 
for 2.5 hr. Then the reaction solution was washed with ether. 
The aqueous layer was ice-cooled and the pH value thereof was 
adjusted to pH 11 with a 5 N aqueous solution of sodium hydroxide 
followed by extraction with chloroform under salting out. Then 
the extract was dried over magnesium sulfate and the solvent 
was evaporated under reduced pressure to give the title compound 
(12.81 g) as a brown oil. 

1 H- NMR ( 4 0 0MHz , CDC1 3 ) ; 5(ppm) 1 . 04 - 1 . 19 < 2H , m) , 1.50- 

1 . 57 (lH,m) , 1 .74 - 1 . 84 (2H,m) , 2 . 0 9 (3H, s) , 

2 . 54 (1H, dt, J=2 . 8, 12 . 8Hz) , 2 . 6 2 { 2H , d , J= 6 . 8Hz) , 

3.04 (lH,dt, J=2. 8, 12.8Hz) , 3 . 80 - 3 . 86 ( 1H, m) , 4 . 61 - 4 . 67 (1H , m) . 
34 5 - 2 ) 1 -Kt-hyl - 4 - ami nrtmo 1-/hy 1 pi p *=>r- i ci i n <=> 

Lithium aluminum hydride (1.06 g) was suspended in 
tetrahydrof uran (7 0 ml) and the resultant suspension was 
stirred under nitrogen atmosphere under ice cooling. Next, 
1-acetyl -4 - aminomethylpiper idine {4.14 g). dissolved in 
tetrahydrof uran (30 ml) was added thereto and the resultant 
mixture was stirred at room temperature for 10 min and heated 
under reflux overnight. Then the reaction mixtures were 
ice-cooled and water {1 . 06 ml) , a 5 N aqueous solution of sodium 
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hydroxide (1.06 ml) and further water (3.18 ml) were 
successively added thereto. After stirring, the mixture was 
diluted with ethyl acetate and the insolubles were filtered off . 
The residue was purified by NH- silica gel column chromatography 
( chlorof orm/methanol system) to give the title compound (3.15 
g) as a pale brown oil. 

345-3 ) 1 - r 1- ( 4 -Fluorophenethyl ) p i peridin - 4 -yl 1 -6 - ( 1 - 
e thylp i peridin - 4 -yl ) methy lcarbamoylmethyl indole oxalate 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
carboxymethylindoline (0.29 g) obtained in Example 146 was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.15 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min. Next, 1 -ethyl- 4- 
aminomethylpiperidine (0.32 g) dissolved in N,N- 
dimethylf ormamide (1 ml) was added thereto and the mixture was 
stirred for additional 3 nr. After evaporating the solvent 
under reduced pressure, water and ethyl acetate were added to 
the residue. The organic layer was separated, washed 
successively with water and brine and dried over magnesium 
sulfate. Then the solvent was evaporated under reduced 
pressure to give a pale brown viscous oil (0.30 g) . 

The obtained residue was dissolved in chloroform (30 
ml) and manganese dioxide (0.51 g) was added thereto. After 



stirring the resultant mixture at 50°C overnight, additional 
manganese dioxide (0.51 g) was added thereto followed by 
stirring for 13.5 nr. After further adding manganese dioxide 
(0.51 g) , the resultant mixture was stirred overnight. Next, 
the manganese dioxide was filtered off and the solvent was 
evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give a free title compound (0.26 g) as a brown viscous 
oil, which was then converted into an oxalate in a conventional 
manner . 

X H-NMR ( 400MHz , DMS0-d 6 ) ; <5(ppm) 1 . 12 ( 3H , t , J = 6 . 6Hz ) , 1.27- 
1.35(2H,m), 1.54-1.64(lH,m) , 1 . 73 ( 2H , br-d ) , 1 . 92-2 . 08 ( 4H ,m) , 
2.30(2H,br-t) , 2 . 55 ( 2H , br- t ) , 2 . 62 - 2 . 66 ( 2H , m) , 2.78- 
2.86(4H,m), 2 . 97 ( 2H , br- t ) , 3 . 14 ( 2H , br-d) , 3 . 23 ( 2H , br-d) , 
3.50(2H,s), 4.26-4.34(lH,m) , 6 . 40 ( 1H, d, J=3 . 2Hz ) , 
6.93(lH,d, J=8.0Hz) , 7 . 12 ( 2H , br-t ) , 7 . 28-7 . 32 ( 2H # m) , 7.41- 
7.45(2H,m), 8.09(lH,t, J=5.8Hz) . 
ESI-Mass ; 505(MH+). 

Exam ple 346 : S ynthesi s of 1 - T 1 - ( 2 -f luorophenethvl ) PiPeridin- 
4 -yll - 6 - f 2 -hydroxyethvl ) carbamoyl met hylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.20 g) obtained in Example 342-4) was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.10 g) and the 
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resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, ethanolamine (161 ml) was added 
thereto and the mixture was stirred overnight- After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue- The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give pale brown crystals (0.14 g) . 

These crystals were dissolved in chloroform (30 ml) and 
manganese dioxide (0.28 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, the manganese dioxide 
was filtered off and the solvent was evaporated under reduced 
pressure. The residue was recrystallized from ethyl 
acetate/n-hexane to give the title compound (0.07 g) as a pale 
gray powder, 
m.p. : 127.7 - 128. 6°C. 

1 H-NMR(400MHz,CDCl 3 ) ; 6 (ppm) 2 . 08-2 . 21 ( 4H , m) , 2 . 31 ( 2H , br-t ) , 
2.68-2. 71(2H,m) , 2 . 88 - 2 . 92 ( 2H , m ) , 3 . 21 ( 2H , br-d) , 
3.37(2H,dt, J=4.8,4.8Hz) , 3 . 67 ( 2H , t , J=4 . 8Hz ) , 3.74(2H,s) , 
4.20-4.27(lH,m), 5 . 9 0 ( 1H , br-s ) , 6 . 51 ( 1H , d , J=3 . 2Hz ) , 6.96- 
7.10(3H,m), 7.18-7.26(3H,m) , 7.32(lH,s), 7 . 6 1 ( 1H , d , J=8 . 0Hz ) . 
ESI-Mass ; 424(MH+). 

Example 347 : Synthesis of l - f l - ( 4 -f luorophenethyl )piperidin- 
4-yll - 6- ( 1 . 3 -dioxolAn- 2 -ylmethyl^ carbamoyl met.hylindole 
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1- [ 1- ( 4~Fluorophenethyl)piperidin-4-yl] -6- 
carboxymethylindoline (0.22 g) obtained in Example 342-4) was 
dissolved in N , N-dimethylf ormamide (5 ml). To the resultant 
solution was added 1 , 1 -carbonyldiimidazole (0.11 g) and the 
resultant mixture was stirred under nitrogen atmosphere at room 
temperature for 15 min . Next, 2 -aminomethyl- 1 , 3 -dioxolane 
(0.12 g) dissolved in N , N-dimethylf ormamide (1 ml) was added 
thereto and the mixture was stirred overnight. After 
evaporating the solvent under reduced pressure, water and ethyl 
acetate were added to the residue. The organic layer was 
separated, washed successively with water and brine and dried 
over magnesium sulfate. Then the solvent was evaporated under 
reduced pressure to give pale brown crystals (0.20 g) . 

These crystals were dissolved in chloroform (20 ml) and 
manganese dioxide (0.38 g) was added thereto. After stirring 
the resultant mixture at 50°C overnight, additional manganese 
dioxide (0.38 g) was added thereto and the mixture was stirred 
for 10.5 nr. Next, the manganese dioxide was filtered off and 
the solvent was evaporated under reduced pressure . The residue 
was recrystallized from chlorof orm/n-hexane to give the title 
compound (0.15 g) as colorless needles, 
m.p. : 173.8 - 174. 6°C. 

1 H-NMR ( 4 00MHz , CDC1 3 ) ; S(ppm) 2 . 05 - 2 . 12 ( 4H , m) , 2.25- 
2.31(2H,m), 2.64~2.68(2H,m) , 2 . 8 1 - 2 . 85 ( 2H , m) , 3 . 18 ( 2H , br-d ) , 



3.43(2H,dd, J=3.6,6.0Hz) , 3.73(2H,s) , 3.75-3.79(4H,m), 4.21- 
4.29(lH,m) , 4.90(lH,t, J=3.6Hz) , 5 . 6 7 ( 1H , t , J= 6 . OHz ) , 
6.51(lH,d, J=3.2Hz) , 6.96-7.01(3H,m), 7 . 17 -7 . 20 ( 2H ,m) , 7.25- 
7.28(2H,m) ( 7.60(lH,d,J=8. OHz ) . 
ESI-Mass ; 466(MH+). 

Example 348 : S ynthesis of 1- r 1- ( 2-f luorophenethyl )piperidin- 
4 -yl 1 - 6 -ami nnmethylindole 

348-1 ) 1- ( 2-Fluorophenethyl)p i peridin-4-one 

An aqueous solution (400 ml) of N, N- dimethyl- 4- 
oxopiperidinium iodide (49 . 6 g) was added dropwise under reflux 
into a solution of 2-f luorophenethylamine (25 g) and potassium 
carbonate (56.6 g) in water ( 400 ml ) and ethanol ( 800 ml) . After 
the completion of the addition, the reaction solution was 
further heated under reflux for 45 min. Then ethanol was 
evaporated under reduced pressure and the residue was extracted 
with chloroform. The chloroform layer was washed with brine 
and dried over magnesium sulfate. After evaporating the 
solvent under reduced pressure, the residue was dissolved in 
a mixture of ethyl acetate with chloroform (1:1) and filtered 
through silica gel. The filtrate was concentrated under 
reduced pressure to give the title compound ( 3 1 . 2 g ) as a yellow 
oil (yield: 80.2 % ) . 

1 H-NMR ( 4 00MHz , CDC1 3 ) ; S(ppm) 2 . 4 6 - 2 . 5 5 ( 4H , m ) , 2.71- 
2.80(2H,m) , 2 . 80-2 . 93 ( 6H , m) , 6 . 9 8 - 7 . 10 ( 2H , m ) , 7.16- 



7 . 25( 2H,m) . 

346-2) 1- T 1- ( 2-Fluorophenethyl)p i peridin-4-yl 1-6- 
bromoindQline 

Triacetoxylated sodium borohydride (15.0 g) was added 



under ice cooling to a liquid n 



ixture of 6 -bromoindoline (9.0 



g), 1- ( 2-f luorophenethyl)piperidin-4-one (11.0 g) and acetic 
acid (12.5 ml) in 1 , 2 -dichloroethane (140 ml). Then the 
reaction mixtures were stirred lat room temperature overnight. 
The reaction mixtures were diluted with ethyl acetate (400 ml) 
and then an 8 N aqueous solution (70 ml) of sodium hydroxide 
was added thereto. The organic [Layer was separated, extracted 
with 5 N hydrochloric acid (ml) I and then basified with an 8 N 
aqueous solution of sodium hydroxide . Then it was extracted 
with ethyl acetate and washed successively with water and brine . 
The ethyl acetate layer was dried over magnesium sulfate and 
the solvent was evaporated distillled off under reduced pressure 
to give the title compound (12.2^ g) as a pale yellow solid 
(yield: 66.6 %) . 
1 H-NMR( 400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 52- 1 . 66 ( 4H ,m) , 
2.10(2H,dt, J=7.6, 2.8Hz) , 2 . 48-2 . 53 ( 2H,m) , 2 . 7 7 ( 2H , t , J=8 . 4Hz ) , 
2.83(2H,t , J=8.4Hz) , 2 . 9 6 - 3 . 03 ( 2H , br-d ) , 3 . 37 ( 2H , t , J=8 . 4Hz ) , 
3.34-3.43(lH,m) , 6 . 57 ( 1H , d , J=l . 2Hz ) , 6 . 6 1 ( 1H , dd , J=7 . 6 , 1 . 2Hz ) , 
6 . 90 ( lH,d f J=7 . 6Hz ) , 7.10-7.16(2H,m), 7.21-7.28(lH,m), 
7.33(lH,dt, J= 7. 6, 1.2Hz) . 
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ESI-Mass ; 404(MH+) . 

348-3^ 1 - r 1 - r 2 - F Inorophenethyl ) piperidin - 4 -y 1 1-6- 
form ylindoline 

A 1.6 M solution (24 ml) of n- ( butyllithium ) in hexane 
was added dropwise at - 78°C over 10 min into a solution of 
1- [ 1- ( 2-f luorophenethyl ) piperidin- 4 -yl ] - 6-bromoindoline ( 12 
g) obtained in Example 348-2) in tetrahydrof uran (200 ml). 
After 10 min, dimethylf ormamide (3.5 ml) was added thereto and 
the resultant mixture was allowed to warm to room temperature. 
Then a saturated aqueous solution (100 ml) of ammonium chloride 
and ethyl acetate (200 ml) were added thereto and the layers 
were separated. The organic layer was washed with brine, dried 
over anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting obtained was purified by silica gel 
column chromatography (ethyl acetate/ethanol system) to give 
the title compound (9.6 g) as a yellow powder (yield: 91.5 %). 
m.p. : 86 - 87°C. 

X H-NMR( 400MHz, DMSO-dJ ; 6 (ppm) 1 . 56 - 1 . 71 ( 4H , m) , 2.07- 
2.16(2H,m) , 2.48-2.56(2H,m) , 2 . 77 ( 2H , t , J=8 . 0Hz ) , 2.94- 
3.06(4H,m) , 3 . 39-3 . 50 ( 3H,m) , 6.82(lH,s) , 7 . 10 - 7 . 17 ( 3H , m ) , 
7.20-7.29(2H,m), 7 . 31 - 7 . 37 ( 1H , m) , 9.83(lH,s). 
ESI-Mass ; 353(MH+). 

348-4 ) 1- r 1- f 2 -Fluorophenethyl) piperidin- 4 -yll -6- 
f ormylinflole 



A suspension of 1 - [ 1 - ( 2 - f luorophenethyl ) piperidin- 
4-yl] -6-f ormylindoline (2.50 g) obtained in Example 348-3 ) and 
activated manganese dioxide (5.0 g) in chloroform (100 ml) was 
heated under reflux for 4 hr under vigorous stirring. Further, 
activated manganese dioxide (5.0 g x 1, 2.5 gx 2) was added 
to the reaction mixture at 1 hr intervals and the resultant 
mixture was reacted for additional 2 hr. The reaction solution 
was filtered through celite and the residue was washed with 
chloroform. The filtrate was concentrated under reduced 
pressure to give the title compound (1.94 g) as a yellow powder 
(yield: 78.0 %). 
m.p. : 128 - 1291°C. 

1 H-NMR( 400MHz ,DMS0-dJ ; <5(ppm) 2 . 09 - 2 . 42 ( 6H , m) , 2.67- 
2.75(2H,m) , 2 . 83-2 . 91 ( 2H,m) , 3 . 19-3 . 28 ( 2H , br-d) , 4.35- 
4.45(lH,m), 6.61(lH,d, J=3 . 2Hz ) , 6 . 95-7 . 05 ( 2H ,m) , 7.16- 
7.23(2H,m), 7 . 48 ( 1H , d , J=3 . 2Hz ) , 7 . 62 ( 1H, dd, J-8 . 0 , 1 . 2Hz ) , 
7.72(lH,d, J=8.0Hz) , 7.98(lH,s) , 10.07(lH,s) . 
Mass ; 351(MH+). 

348-5) 1- T 1- f 2-Fluorophenethyl)piperidin-4-yl1 -6- 
aminomethylindQle 

A mixture of 1 -[ 1 -( 2 -f luorophenethyl ) piperidin- 4 - 
yl ] -6-f ormylindole (1.94 g) obtained in Example 348-4), 
hydroxylamine hydrochloride (0.5 g) and anhydrous sodium 
acetate (0.55 g) in methanol (60 ml) was stirred at room 
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temperature for 1 hr. Then the reaction mixtures were 
concentrated and the residue was partitioned between ethyl 
acetate (150 ml) and a 1 N aqueous solution (30 ml) of sodium 
hydroxide. The ethyl acetate layer was washed successively 
with water and brine, dried over magnesium sulfate and 
concentrated under reduced pressure to give l-[l-(2- 
f luorophenethyl ) piperidin - 4 -yl ] - 6 -hydroxyiminomethylindole 
(1.96 g) as an ivory powder (yield: 96.8 %). 

A solution of 1- [ 1- ( 2-f luorophenethyl ) piperidin- 4- 
yl] -6 -hydroxyiminomethylindole (1.95 g) in tetrahydrof uran 
(50 ml) was added dropwise at room temperature under ice cooling 
and stirring into a suspension of lithium aluminum hydride (0.4 
g) in tetrahydrofuran (100 ml) . Then the resultant mixture was 
heated under reflux for 3 hr. Under ice watar cooling, water 
(1 ml), a 5 N aqueous solution of sodium hydroxide (3 ml) and 
further water (1 ml) were carefully added dropwise into the 
reaction mixtures and the mixture was further vigorously 
stirred. The resulting precipitate was collected by 
filtration and washed with tetrahydrofuran. The filtrate was 
concentrated under reduced pressure. The residue was purified 
by NH- silica gel column chromatography (ethyl acetate) to give 
the title compound (0.92 g) as a brown wax (yield: 49.1 %). 
1 H - NMR (40 0MH z , DMSO - d 6 ) ; <5(ppm) 1 . 8 0 - 2 . 0 4 ( 4H , m ) , 2.22- 
2.30(2H,m), 2 . 56 - 2 . 62 ( 2H , m) , 2 . 79 - 2 . 85 ( 2H , m ) , 3.06- 
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3.13(2H,m), 3.80(2H,s), 4 . 2 7 - 4 . 3 8 ( 1H , m ) , 6 . 38 ( 1H , d , J = 2 . 8Hz ) , 
6.97(lH,br-d) , 7 . 12 - 7 . 18 ( 2H , m ) , 7.23-7.29(lH,m), 7.34- 
7.39(lH,m) , 7.41-7.45(2H,m), 7 . 47 ( 1H , br-s ) . 

Example 349 : Synthesi sof l-f 1-f 4 -chlorophenethyl) piperidi n - 
4-yl 1 - 6 -acetamidomethylindole 

1- [ 1- ( 4 -Chlorophenethyl ) piperidin- 4 -yl 3 - 6 - 
acetamidomethylindoline (120 mg) obtained in Example 98, 
activated manganese dioxide (480 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (95 mg) 
as a white powder (yield: 80 %). 

1 H-NMR( 4 00MHz , CDC1 3 ) ; <S(ppm) 2.03(3H,s), 2 . 04-2 . 16 ( 4H,m) , 
2.24-2.40(2H,m) , 2.64-2.76(2H,m), 2.81-2.95(2H / m), 3.12- 
3.29(2H,m) , 4 . 23 - 4 . 33 ( 1H , m) , 4 . 55 ( 2H , d , J-5 . 6Hz ) , 
5. 79 (1H, br-s) , 6 . 51 ( 1H , d , J=3 . 6Hz ) , 7 . 03 ( 1H , d , J=8 . 0Hz ) , 
7.17(2H,d, J = 8.4Hz) , 7 . 25 ( 1H , d , J=3 . 6Hz ) , 7 - 28 ( 2H , d , J=8 . 4Hz ) , 
7.36(1H,S), 7.59(lH / d / J=8.0Hz) . 

m.p. : 148 - 149°C. 
Mass: FAB+410(M+H) . 

Exam ple 350 : S ynthesi sof 1- n -f 3 -f luorophenethvl) pjperid i n- 
4-yll -6-acetamidomethvl indole 

1- [ 1- ( 3 -Fluorophenethyl) piperidin- 4-yl] -6- 
acetamidomethylindoline (130 mg) obtained in Example 135, 
activated manganese dioxide (520 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (110 mg) 
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as a white powder (yield: 85 %). 

1 H-NMR(400MH2,CDC1 3 ) ; <5(ppm) 2.03(3H,s), 2 . 04 - 2 . 16 ( 4H , m ) , 

2.24- 2.40(2H,m), 2.60-2.78(2H,m), 2 . 80 - 2 . 99 ( 2H , m ) , 3.11- 
3.33(2H,m) ( 4 . 22 - 4 . 33 ( 1H , m ) , 4 . 55 ( 2H , d , J= 5 . 2Hz ) , 
5.78(lH,br-s) , 6 . 51 ( 1H , d , J=3 . 2Hz ) , 6.89-6.98(2H,m), 7.00- 
7.11(2H,m), 7.24-7.30(2H,m) , 7.36(lH,s), 7 . 59 ( 1H , d , J=8 . 0Hz ) . 

m.p. : 134 - 135°C. 
Mass: FAB+394(M+H) . 

Example 351 : Synthesis of 1 - \ 1 - ( 4 -methOXVPheneth vl ) - 
piperidin-4-yll - 6 - acetamidomethvl indole 

1- [ 1- ( 4-Methoxyphenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (110 mg) obtained in Example 97, 
activated manganese dioxide (440 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (90 mg) 
as pale yellow prisms (yield: 82 %). 

1 H-NMR(400MHz / CDCl 3 ) ; 6 (ppm) 2.03(3H,s), 2 . 05-2 . 15 ( 4H,m) , 

2.25- 2.35(2H,m) , 2 . 63- 2 . 76 ( 2H,m) , 2 . 79-2 . 90 ( 2H ,m) , 3.17- 
3.30(2H,m), 3.80(3H,s), 4 . 22- 4 . 31 ( 1H , m) , 4 . 52 ( 2H , d , J=5 . 2Hz ) , 
5.73(lH,br-s) , 6 . 51 ( 1H , d , J=3 . 6Hz ) , 6 . 86 ( 2H , d , J=8 . 4Hz ) , 
7.03(lH,d, J=8.0Hz) , 7 . 16 ( 2H , d , J=8 . 4Hz ) , 7 . 2 5 ( 1H , d , J=3 . 6Hz ) , 
7.36(lH,s) , 7.59(lH,d, J=8.0Hz) . 

m.p. : 101 - 102°C. 

Mass : FAB+406(M+H) . 

Example 352 : Synthes.i s of 1- f 1- ( 2- 
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f luoro phenethyl ) piper lain- 4 -yl 1 - 6 -acetamidomethyl indole 

1- [ 1- ( 2-Fluorophenethyl ) piper idin- 4 -yl ] -6- 
acetamidomethylindoline (110 mg) obtained in Example 134, 
activated manganese dioxide (440 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (90 mg) 
as pale yellow needles (yield: 82 %). 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2.03(3H,s), 2 . 05 - 2 . 1 6 ( 4H , m ) , 
2.31-2.43(2H,m) , 2.69-2.82(2H,m), 2.86-2.99(2H,m), 3.17- 
3.31(2H,m), 4.23-4.35(lH,m) , 4 . 55 ( 2H , d , J=5 . 6Hz ) , 
5.75(lH,br-s) , 6 . 51 ( 1H, d, J=3 . 6Hz ) , 6 . 99-7 . 13 ( 3H,m) , 7.15- 
7.27(3H,m) , 7.37(lH,s) , 7 . 59 ( 1H , d , J=8 . 0Hz ) . 

m.p. : 101 - 102°C. 
Mass: FAB+394(M+H) . 

Example 353 : Synthesis of 1- f 1- ( 4-f luorophenethyl 1 p i peridin- 
4^yl1 -6- ( 2 . 4-imidazolidinedion-3-yl^methylindole 

1 - [ 1 - ( 4 -Fluorophenethyl ) piperidin - 4 -yl ] - 6 - ( 2 , 4 - 
imidazolidinedion-3-yl)methylindoline (110 mg) obtained in 
Example 207, activated manganese dioxide (550 mg) and 
chloroform (10 ml) were treated as in Example 285 to give the 
title compound (80 mg) as a pale yellow powder (yield: 74 %) . 
1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 05- 2 . 13 ( 4H , m ) , 2.26- 
2.36(2H,m) , 2.63-2.70(2H,m), 2 . 80 - 2 . 87 ( 2H , m ) , 3.14- 
3.20(2H,m) , 3.93(2H,s) , 4.21-4.33(lH,m), 4.79(2H,s), 
5.83(lH,br-s) , 6 . 4 9 ( 1H , d , J=3 . 2Hz ) , 6.96-7.03(2H,m), 7.15- 
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7.22(3H,m) , 7 . 2 5 ( 1H , d , J=3 . 2Hz ) , 7.48(lH,s) , 
7.56(lH,d, J=8.0Hz) . 
m.p. : 156 - 157°C. 
Mass : FAB+435(M+H) . 

Bxam plft 354 : S ynthesis of 1- r 1- ( 4 - f luorophenethyl ) piperidin - 
4 -y 1 1 - 6 - i sobutyrylaminomethylindole 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 
isobutyrylaminomethylindoline (llOmg) obtained in Example 158 , 
activated manganese dioxide (550 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (95 mg) 
as white needles (yield: 87 %). 

1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 1 . 19 ( 6H , d , J = 7 . 6Hz ) , 2.06- 
2.15(4H,m) , 2.26-2.43(2H,m) , 2 . 38 ( 1H , septet , J=7 . 6Hz ) , 2.6 5- 
2.75(2H,m) , 2 . 81 - 2 . 91 ( 2H , m) , 3 . 18 -3 . 27 ( 2H , m) , 4.22- 
4.31(lH,m) , 4.56(2H,d, J=5.6Hz) , 5 . 75 ( 1H , br-s ) , 
6.51(lH,d, J=3.2Hz) , 6.96-7.05(3H,m) . 7 . 16 - 7 . 22 ( 2H , m) , 
7.25(lH,d, J-3.2HZ) , 7.33(lH,s), 7 . 59 ( 1H , d, J=8 . 0Hz ) . 

m.p. : 97 - 98°C. 
Mass: FAB+422(M+H) . 

Example 3 55 : S ynthesis of 1. - r 1 - f 4 -f lu orophenethy l ) P i per i d i n- 
4-yll - 6 - ( 2-imidazolidonyl^methylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- ( 2- 
imidazolidonyl)methylindoline (80 mg) obtained in Example 206, 
activated manganese dioxide (400 mg) and chloroform (10 ml) were 
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treated as in Example 285 to give the title compound (32 mg ) 
as a pale yellow powder (yield: 48 %). 

'H-NMRC 400MHz ,CDC1 3 ) ; <S(ppm) 2 . 04-2 . 18 ( 4H , m) , 2.28- 
2.42(2H,m), 2.65-2.78(2H,m), 2.81-2.96(2H,m), 3 . 12- 
3.41(6H,m), 4.25-4.36(2H,m) , 4.49(2H,s), 6 . 52 ( 1H , d , J=3 . 2Hz ) , 
6.99(lH,d, J= 8.0Hz) , 7.00-7.09(2H,m), 7 . 17 - 7 . 23 ( 2H , m ) , 
7.26(lH,d, J=3.2Hz) , 7.33(lH,s) , 7 . 5 8 ( 1H , d , J=8 . 0Hz ) . 

m.p. : 130 - 131°C. 
Mass: FAB+421(M+H) . 

Exam ple 356 : Synthesis of 1 - II - T 4 - ( 4 - f lUQrPPhenvl ) butvl 1 - 
pl peridin-4-yl ^-6-anetamidomethvlindole 

l-{l-[4-(4 -Fluorophenyl ) butyl ] piper idin - 4 -yl } - 6 - 
acetamidomethylindoline (110 mg) obtained in Example 227, 
activated manganese dioxide (550 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (56 mg) 
as a white powder (yield: 51 %). 

X H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 62-1 . 72 ( 4H,m) , 2.04(3H,s), 
2.05-2.17(4H,m) , 2 . 24 - 2 . 39 ( 2H , m) , 2 . 60-2 . 79 ( 2H , m) , 2.81- 
2.92(2H,m) , 3 . 10-3 . 22 ( 2H,m) , 4 . 23-4 . 35 ( lH,m) , 
4.55(2H / d / J=5.6Hz) , 5 . 83 ( 1H , br-s ) , 6 . 50 ( 1H , d , J-3 . 2Hz ) , 
6.95-7.01(2H,m) , 7 . 0 3 ( 1H , d , J=8 . 0Hz ) , 7 . 12 - 7 . 17 ( 2H , m) , 
7.23(lH / d # J=3.2Hz) , 7.26(lH,s), 7 . 58 ( 1H , d , J= 8 . 0Hz ) . 

m.p. : 59 - 60°C. 
Mass: FAB+422(M+H) . 
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Exam ple 357 : S ynthesi s of 1 - T 1 - ( 2 . 4 -dl f luorop hene t h v l ) - 
pi peridin-4-yl 1 - 6 -acetamidomethvlindole 

1- [ 1- (2, 4-Dif luorophenethyl)piperidin-4-yl] -6- 
acetamidomethylindoline (100 mg) obtained in Example 224, 
activated manganese dioxide (500 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (83 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (15 mg) to give the oxalate (46 mg) of the 
title compound as pale yellow prisms (yield: 42 %). 
1 H-NMR(400MHz,DMSO-d 6 ) ; <5 (ppm) 2 - 00 - 2 . 2 8 ( 4H , m ) , 2.05(3H,s), 



ill 2.81-3. 16(6H,m) , 3 . 44- 3 . 54 ( 2H,m) , 4 . 28 ( 2H , d , J=5 . 2Hz ) , 4.52- 

III 

4.63(lH,m) , 6.47(lH,d, J=3.6Hz) , 6.99-7.16(3H,m), 7.32- 



7.40(lH,m) , 7.44(lH,d, J=3.6Hz) , 7 . 51-7 . 58 ( 2H ,m) , 
8.23(lH,t, J=5.2Hz) . 
m.p. : 103 - 106°C. 
Mass: FAB+412(M+H) . 

Example 358 : Synthesis of 1 - \ 1 - ( 4 -f luorophenethvl ) PiPeriflin - 
4 -y 1 1 - 6 - ( 2 -pyrr n 1idnn-l-vl) methvlindole 

1_ [ 1_ ( 4-Fluorophenethyl)piperidin-4-yl] -6- (2- 
pyrrolidon-l-yl)methylindoline (80 mg) obtained in Example 202, 
activated manganese dioxide (400 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (69 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (13 mg) to give the oxalate (54 mg ) of the 
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title compound as a white powder (yield: 61 %). 
1 H-NMR( 400MHz, DMSO-d 6 ) ; 6 ( ppm ) 1 . 83- 1 . 92 ( 2H ,m ) , 2.05- 
2.25(4H,m) , 2 . 2 7 ( 2H , t , J=8 . 0Hz ) , 2.89-3.24(6H,m), 
3.20(2H,t, J=8.0Hz) , 3.46-3.56(2H,m), 4.44(2H,s), 4.54- 
4.66(lH,m) , 6.45(lH,d, J=2.8Hz) , 6 . 89 ( 1H , d , J= 8 . 0Hz ) , 7. 13- 
7.19(2H,m) , 7.30-7.36(2H,m), 7 . 40 - 7 . 4 6 ( 2H , m ) , 
7.50(lH,d, J=8.0Hz) . 

m.p. : 179 - 180°C. 
Mass : FAB+420(M+H) . 

Example 359 : Synthesis of 1- f 1- ( 4-f luorophenethyl )piperidin- 
4 -yl 1 - 6 -N-methylacetamidomethylindPle 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6-N- 
methylacetamidomethylindoline (140mg) obtained in Example 163, 
activated manganese dioxide (700 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (120 mg) 
as an oil. This oil was then crystallized from ethyl acetate 
by using oxalic acid (24 mg) to give the oxalate (90 mg) of the 
title compound as a pale red powder (yield: 58 %). 
1 H-NMR( 4 00MHz , DMSO-d 6 ) ; 6 (ppm) 2 . 05 ( 1 . 5H , s ) , 2 . 10 ( 1 . 5H, s ) , 
2.05-2. 26(4H,m) , 2 . 78 ( 1 . 5H , s ) , 2 . 87 ( 1 . 5H , s ) , 2 . 90-3 . 04 ( 4H ,m) , 
3.09-3. 18 ( 2H,m ) , 3.46-3.56(2H,m), 4.52-4.66(3H,m), 
6.44(0. 5H,d, J = 2.8Hz) , 6 . 4 7 ( 0 . 5H , d , J«2 - 8Hz ) , 6 . 8 6 - 6 . 9 2 ( 1H , m ) , 
7.13-7.20(2H,m), 7 . 30-7 . 46 ( 4H,m) , 7 . 4 8 ( 0 . 5H , d , J» 8 . 0Hz ) , 
7.53(0. 5H,d, J=8.0Hz) . 
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m.p. : 148 - 149°C. 
Mass: FAB+408(M+H) . 

Example 360: Synthesis o f l-f l-r3-(4-fluQrQphenyl)prQpyl l- 
piperidin- 4 -yl> - 6 -ace t ami do me th yl indole 

1 - { 1 - [ 3 - ( 4 -Fluorophenyl ) propyl J piperidin- 4 -yl } - 6 - 
acetamidomethylindoline (110 mg) obtained in Example 226, 
activated manganese dioxide (550 mg) and chloroform (10 ml) were 
treated as in Example 285 to give the title compound (113 mg) 
as an oil. This oil was crystallized from diethyl ether with 
the use of oxalic acid (25 mg) to give the oxalate (90 mg) of 
the title compound as a pale red amorphous substance (yield: 
67 %) . 

1 H-NMR ( 400MHz , DMSO-d 6 ) ; (5(ppm) 1.84(3H,s), 1 . 8 7 - 1 . 97 ( 2H , m ) , 
2.01-2. 09 ( 2H, m) , 2 . 14 - 2 . 26 ( 2H , m) , 2 . 60- 2 . 67 ( 2H , m ) , 2.86- 
2.99(4H,m) , 3 . 41-3 . 50 ( 2H , m) , 4 . 32 ( 2H , d, J=5 . 6Hz ) , 4.53- 
4.61(lH,m), 6.43(111,3, J=3.2Hz) , 6 . 94 ( 1H , d , J=8 . 0Hz ) , 7.08- 
7.15(2H,m), 7.24-7.30(2H,m) , 7 . 39 ( 1H, d, J=3 . 2Hz ) , 7.40(lH,s), 
7.47(lH,d, J=8.0Hz) , 8 . 30 ( 1H , t , J=5 . 6Hz ) . 
Mass ; FAB+ 408(M+H). 

Example 361 : Synthesi s of 1 - \ 1 - ( 4 - f luorophenethvl )pineridin- 
4-yir-6-N-methylaminomethylindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl )piperidin-4- 
yl ] - 6-f ormylindole (400 mg) obtained in Example 130, 
methylamine hydrochloride (150 mg ) , sodium 
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triacetoxyborohydride (480 mg), acetic acid (300 mg) and 
dichloroethane (10 ml) was stirred at room temperature for 2 
days. Then a saturated aqueous solution of sodium bicarbonate 
and ethyl acetate were added to the reaction mixtures . The 
organic layer was separated, washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The resulting residue was purified by Chromatorex 
NH- silica gel column chromatography ( hexane/ethyl acetate 
system) to give the title compound (140 mg) as an oil. This 
oil was crystallized from ethyl acetate by using oxalic acid 
(34 mg) to give the oxalate (140 mg) of the title compound as 
a white powder (yield: 2 7 %). 

1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 88 - 2 . 05 ( 4H , m) , 2.16- 
2.25(2H,m), 2.41(3H,s), 2 . 53-2 . 60 ( 2H , m) , 2 . 73-2 . 78 ( 2H,m) , 
3.04-3. 12(2H,m) , 3.96(2H,s), 4 . 20 ( 1H , br- s ) , 4 . 24 -4 . 34 ( 1H ,m) , 
6.42(lH,d, J=3.2Hz) , 7 . 02 ( 1H , d, J=8 . 0Hz ) , 7 . 06 - 7 . 13 ( 2H , m) , 
7.25-7.30(2H,m) , 7 . 49 ( 1H , d, J=3 . 2Hz ) , 7 . 50 ( 1H, d, J=8 . 0Hz ) , 
7.55(1H,S) . 
m.p. : 195 - 196°C. 
Mass: FAB+366(M+H) . 

Example 362 : Synthesis of 1 - \ 1 - ( 4 -f 1 norophenethvl ) p j per i d i n- 
4 -yll - 6 - ( n-buty r v l ) ami nomethv l i ndo l e 

A mixture of 1 - [ 1 - ( 4 -f luorophenethyl ) piperidin- 4 - 
yl] -6-aminomethylindole (200 mg) obtained in Example 322-3), 
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n-butyric anhydride (158 mg ) and pyridine (3 ml) was stirred 
at room temperature for 2 days. Then a saturated aqueous 
solution of sodium bicarbonate and ethyl acetate were added to 
the liquid reaction mixture. The organic layer was separated, 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (hexane/ethyl 
acetate system) to give the title compound (170 mg) as an oil. 
This oil was crystallized from ethyl acetate by using oxalic 
acid (36 mg) to give the oxalate (170 mg) of the title compound 
as a white amorphous substance (yield: 58 %). 
X H-NMR( 4 00MHz ,DMS0-d 6 ) ; d (ppm) 0 . 85 ( 3H , t , J= 7 . 2Hz ) , 
1.53(2H,q, J-7.2HZ) , 1 . 98-2 . 18 ( 6H,m) , 2 . 69 - 3 . 02 ( 6H ,m) , 3.35- 
3.44(2H,m) , 4 . 34 ( 2H , d , J=6 . 0Hz ) , 4 . 41- 4 . 53 ( 1H , m) , 
6.42(lH,d, J=3.2Hz) , 6 . 93 ( 1H , d, J-8 . 4Hz ) , 7 . 10- 7 . 18 ( 2H , m) , 
7.27-7.35(2H,m) , 7.39(lH,s) . 1 . 42 ( 1H , d , J=3 . 2Hz ) , 
7.47(lH,d, J=8.4Hz) , 8 . 26 ( 1H , t , J=6 . 0Hz ) . 
Mass: FAB+422(M+H) . 

Exam ple 363 : Synthesis of 1 - \ 1- ( 4 -f luoror>henethvl) PiPer iflin- 
4 -yl 1 - 6 -cyclopropanecarboxamidomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
cyclopropanecarboxamidomethylindoline (90 mg) obtained in 
Example 159, activated manganese dioxide (450 mg) and 
chloroform (10 ml) were treated as in Example 285 to give the 



title compound (60 mg) as a white powder (yield: 73 %). 
X H-NMR ( 4 0 0MHz , CDC1 3 ) ; <5(ppm) 0 . 72 - 0 . 7 9 ( 2H , m ) , 0.99- 
1.04(2H,m), 1.31-1.42(lH,m), 2 . 05- 2 . 17 ( 4H , m) , 2.22- 
2.35(2H,m) , 2.63-2.75(2H,m), 2 . 82- 2 . 93 ( 2H , m) , 3.12- 
3.25(2H f m), 4 . 23- 4 . 34 ( 1H ,m) , 4 . 5 8 ( 2H , d , J=5 . 6Hz ) , 
5.89(lH,br-s) , 6 . 5 1 ( 1H , d , J = 3 . 2Hz ) , 6 . 97 - 7 . 03 ( 2H , m) , 
7.06(lH,d, J=8.0Hz) , 7.17-7.23(2H,m) , 7 . 2 5 ( 1H , d , J=3 . 2Hz ) , 
7.36(1H,S), 7.60(lH,d, J=8.0Hz) . 

m.p. : 116 - 117°C. 
Mass: FAB+420(M+H) . 

Example 3 64 : S ynthesi s nf i - r 1 - ( 4 - f luoroohenethvl ) pjperid i n - 
4-yl 1 - 6 -hydroxy anetamidomethvlindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4- 
yl] -6-aminomethylindole (150 mg) obtained in Example 322-3), 
ace toxy acetyl chloride (64 mg) , pyridine (3 ml) and 
tetrahydrofuran (5 ml) was stirred under ice cooling for 30 rain. 
Then ice water and ethyl acetate were added to the reaction 
mixtures. The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . To the resulting residue were added methanol 
(10 ml) and potassium carbonate (100 mg) followed by stirring 
for 30 min. Then ice water and ethyl acetate were added to the 
reaction mixtures. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 



concentrated under reduced pressure. The obtained residue was 
purified by silica gel column chromatography (ethyl 
acetate/ethanol system) to give the title compound (140 mg) 
as white scales (yield: 80 %). 

X H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 8 7 - 1 . 9 9 ( 4H , m ) , 2.19- 
2.25(2H,m) , 2 . 52 - 2 . 59 ( 2H , m ) , 2.72-2.78(2H,m), 3.03- 
3.11(2H,m) , 3.82(2H,d, J=6.0Hz) , 4 . 23- 4 . 33 ( 1H , m) , 
4.37(2H,d, J= 6.0Hz) , 5 . 48 ( 1H , t , J= 6 . 0Hz ) , 6 . 38 ( 1H , d , J-3 . 2Hz ) , 
6.95(lH,d, J=8.0Hz) , 7 . 06-7 . 13 ( 2H,m) , 7 . 24-7 . 30 ( 2H,m) , 
7.42(lH,d, J=8.0Hz) , 7 . 45 ( 1H , d, J=3 . 2Hz ) , 7.46(lH,s) , 
8.14(lH,t, J=6.0Hz) . 
m.p. : 76 - 78°C. 
Mass : FAB+410(M+H) . 

Example 365 : Synthesis of 1- f 1- ( 4-f luorophenethvl) pjperidin- 
4 -yll - 6 -dif luoroacetamidomethylindole 

Under ice cooling, N,N f -carbonyldiimidazole (160 mg) 
was added to a solution of dif luoroacetic acid (96 mg) in 
dimethylf ormamide (5 ml) and the resultant mixture was stirred 
for 30 min. Next, a solution of l-[l-(4- 

f luorophenethyl)piperidin-4-yl] - 6 -aminomethylindole (15 0 mg) 
obtained in Example 322-3) in dimethylf ormamide ( 5 ml ) was added 
thereto and the resultant mixture was stirred at room 
temperature for 2 hr. Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added to the reaction 



mixtures. The organic layer was separated, washed with brine, 



dried over anhydrous magnesium sulfate and concentrated under 



reduced pressure . The resulting residue was purified by silica 



gel column chromatography ( hexane/ethyl acetate system) to give 



the title compound (120 mg) as a white powder (yield: 65 %). 



1 H-NMR ( 4 00MHz , CDC1 3 ) ; <5(ppm) 2 . 05 - 2 . 15 ( 4H , m) , 2.24- 



2.35(2H,m), 2 . 63 - 2 . 70 ( 2H , m) , 2.79-2.86(2H,m), 3.14- 
3.22(2H,m) /' 4 . 20 - 4 . 30 ( 1H , m) , 4 . 6 2 ( 2H , d , J = 5 . 6Hz ) , 

o 

*0 5.95(lH,t, J=54.2Hz) , 6 . 52 ( 1H , d , J=3 . 6Hz ) , 6 . 6 1 ( 1H , br- s ) , 

$ 6.96-7.02(2H,m) , 7 . 03 ( 1H , d , J=8 . 0Hz ) , 7 . 15-7 . 21 ( 2H ,m) , 

m 

™ 7.27(lH,d, J=3.6Hz) , 7.33(lH,s), 7 . 6 1 ( 1H , d , J- 8 . 0Hz ) . 

f m.p- : 79 - 80°C. 

hj Mass: FAB+430(M+H) . 

ci 

llj Example 3 66 : S ynthesi s nf 1 - T 1 - ( 4 -f luorophenethvl ) pjperidin- 

O 

& 4-y3 1 - 6 - f luoroacetamidomethvlindole 



Under ice cooling, ethyl chlorocarbonate (96 ill) was 



added to a suspension of sodium f luoroacetate (100 mg) in 



dimethylf ormamide (5 ml) and the resultant mixture was stirred 



for 2 0 min. Next, a solution of l-[l-(4- 

f luorophenethvl )piperidin- 4 -yl] - 6 -aminomethylindole (150 mg) 
obtained in Example 322-3) in dimethylf ormamide (5 ml) was added 



thereto and the resultant mixture was stirred at room 



temperature for 2 nr. Then a saturated aqueous solution of 
sodium bicarbonate and ethyl acetate were added to the reaction 
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mixtures- The organic layer was separated, washed with brine, 
dried over anhydrous magnesium sulfate and concentrated under 
reduced pressure . The resulting residue was purified by silica 
gel column chromatography ( hexane/ethyl acetate system) to give 
the title compound (100 mg) as a white powder (yield: 57 %). 
1 H-NMR( 400MHz, CDCI3) ; 6 ( ppm ) 2 . 0 8 - 2 . 1 6 ( 4H , m ) , 2.26- 
2.35(2H,m) , 2.64-2.71(2H,m), 2.81-2.88(2H,m), 3.16- 
3.24*(2H,m) , 4.21-4.31(lH,m) , 4 . 63 ( 2H , d , J = 5 . 6Hz ) , 
4.85(2H # d, J- 47.6Hz) , 6 . 5 2 ( 1H , d , J=3 . 2Hz ) , 6 . 60 ( 1H , br-s ) , 
6.96-7.02(2H / m) / 7 . 04 ( 1H , d , J=8 . 0Hz ) , 1 . 16 - 7 . 21 ( 2H , m) , 
7.27(lH,d, J=3.2Hz) , 7.34(lH,s) , 7 . 6 1 ( 1H , d , J= 8 . 0Hz ) . 
m.p. : 106 - 108°C. 
Mass: FAB+412(M+H) . 

Example 367 : Synthesis of 1- r 1- ( 4-f luorophenethyDpiperidin- 
4 - vl 1 - 6 - f 3 - chloropropionylamino ) methylindole 

Under ice cooling, a mixture of l-[l-(4- 
f luorophene t hyl ) piper idin - 4 -y 1 ] - 6 - aminome t hylindole (150 mg ) 
obtained in Example 322-3) , 3-chloropropionyl chloride (70 mg) 
and pyridine (5 ml) was stirred for 2 hr. Then a saturated 
aqueous solution of sodium bicarbonate and ethyl acetate were 
added to the reaction mixtures . The organic layer was separated, 
washed with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by silica gel column chromatography (ethyl 



acetate/methanol system) to give the title compound (30 mg ) 
as a white powder (yield: 16 %). 

1 H-NMR ( 4 0 0MHz , CDC1 3 ) ; 6(ppm) 2 . 04 - 2 . 15 ( 4H , m) , 2.22- 
2.32(2H,m) , 2.62-2.69(2H,m), 2 . 6 5 ( 2H , t , J= 6 . 4Hz ) , 2.80- 
2.87(2H,m) , 3.13-3.22(2H,m), 3 . 8 6 ( 2H , t , J=6 . 4Hz ) , 4.20- 
4.30(lH,m) , 4.59(2H,d, J=5.6Hz) , 5 . 9 9 ( 1H , br- s ) , 
6 . 51 ( 1H, d, J=3 . 2Hz ) , 6 . 9 7 ( 1H , d , J=8 . 0Hz ) , 6.98-7.04(2H,m), 
7.16-7.21(2H,m), 7 . 24 ( 1H , d , J=3 . 2Hz ) , 7.35(lH,s) , 
7.58(lH,d, J=8.0Hz) . 
m.p. : 121 - 122°C. 
Mass : FAB+442(M+H) . 

Example 3 68 : Synthesis of 1 - f 1 - ( 4 -f luorophenethyl ) piperidin - 
4 -yl 1 - 6 - imidazocarbonylaminomethylindole 

Under ice cooling, N , N 1 -carbonyldiimidazole (160 mg) 
was added to a solution of l-[l-(4- 

f luorophenethyl ) piperidin - 4 -yl ] - 6 - aminomethylindole ( 1 5 0 mg ) 
obtained in Example 322-3) in dimethylf ormamide (5 ml) and the 
resultant mixture was stirred for 30 min. Then ice water and 
ethyl acetate were added to the reaction mixtures. The organic 
layer was separated, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was purified by silica gel column 
chromatography (ethyl acetate/ethanol system) to give the title 
compound (140 mg) as an oil. This oil was then crystallized 



from ethyl acetate by using oxalic acid (28 mg) to give the 
oxalate (150 mg) of the title compound as a white powder (yield: 
65 %) . 

1 H-NMR( 400MHz, DMSO-dJ ; <5(ppm) 1 . 99 -2 . 23 ( 4H , m ) , 2.69- 
2.81(2H,m) , 2.84-3.02(4H,m),'3.33-3.43(2H,m), 4.47- 
4.57(lH,m) ( 4.54(2H,d, J=5.6Hz) , 6 . 4 4 ( 1H , d , J= 2 . 8Hz ) , 
7.01(lH,s), 7.03(lH,d, J=8.0Hz) , 7 . 10 - 7 . 18 ( 2H , m) , 7.27- 
7.35(2H,m) , 7 . 45 ( 1H , d , J=2 . 8Hz ) , 7 . 5 1 ( 1H , d , J=8 . 0Hz ) , 
7.53(lH,s), 7.71(lH,s), 8.27(lH,s), 9 . 0 8 ( 1H , t , J=5 . 6Hz ) . 

m.p. : 156 - 157°C. 
Mass : FAB+446(M+H) . 

Example 369 : S ynt.hesi s of 1- M - ( 4 -f luoronhenethvl ) pjperidin- 
4 -yll - 6 - ( 3 -hydroxyp ro p i ony lamino ) methvlindole 

A mixture of 1- [ 1- ( 4-f luorophenethyl)piperidin-4 - 
yl] -6-aminomethylindole (150 mg) obtained in Example 322-3), 
£J -propiolactone (30 mg) and toluene (10 ml) was heated under 
reflux for 2 hr. Then the reaction solution was concentrated 
under reduced pressure and the residue was purified by silica 
gel column chromatography (ethyl acetate/ethanol system) to 
give the title compound (150 mg) as an oil. This oil was then 
crystallized from ethyl acetate by using oxalic acid (32 mg) 
to give the oxalate (100 mg) of the title compound as a pale 
yellow amorphous substance (yield: 45 %). 
1 H-NMR(400MHz ,DMS0-d 6 ) ; <5(ppm) 2 . 03 - 2 . 2 5 ( 4H , m ) , 



2.29(2H / t, J=6.8Hz) , 2.91-2.98(4H,m), 3.05-3.16(2H,m), 3.44- 
3.54(2H,m) , 3 . 6 4 ( 2H , t , J=6 . 8Hz ) , 4 . 3 5 ( 2H , d , J= 6 . OHz ) , 4.50- 
4.60(lH,m) , 6.43(lH,d, J=3.2Hz) , 6 . 9 4 ( 1H , d , J=8 . 4Hz ) , 7.12- 
7.20(2H,m), 7 . 29 - 7 . 3 6 ( 2H , m) , 7 . 4 1 ( 1H , d , J=3 . 2Hz ) , 7.43(lH,s), 
7.46(lH,d, J=8.4Hz) , 8 . 28 ( 1H , t , J=6 . OHz ) . 
Mass ; FAB+ 424(M+H). 

Exam ple 370 : S ynthesi s of 1 - M - ( 4 -f luorophenethyl ) piperidin- 
4 -yl 1 - 3 - formyl-6 - acetamidomethvli ndQle 

Phosphorus oxychloride (0.1 g) was added at 0°C to a 
solution of 1- [ 1- ( 4-f luorophenethyl ) piperidin- 4-yl ] -6- 
acetamidomethylindole (0.22 g) obtained in Example 285 in 
N,N-dimethylformamide (5 ml). The resultant mixture was 
stirred for 10 min and then reacted at 70°C for 2 hr. After 
adding a 2 N aqueous solution of sodium hydroxide (20 ml) , the 
reaction solution was extracted with ethyl acetate. The 
extract was washed successively with water and brine, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was filtered through silica gel (15 g) 
and washed with ethyl acetate/methanol . The filtrate was 
concentrated to give the title compound ( 0 . 16 g) as a pale yellow 
amorphous substance (yield: 6 7.9 %). 

l H-NMR(400MHz,DMSO-dJ ; S(ppm) 2.04(3H,s), 2 . 14 - 2 . 37 ( 4H , m ) , 
2.37-2.49(2H,m) / 2.73-2.82(2H # m), 2.87-2. 95(2H,m) , 3.25- 
3.35(2H,m), 4 . 2 8 - 4 . 38 ( 1H . m ) , 4 . 5 5 ( 2H , d , J= 5 . 6Hz ) , 6.00- 
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2.29(2H,t, J=6.8Hz) , 2.91-2.98(4H,m), 3 . 05 - 3 . 16 ( 2H , m) , 3.44- 
3.54(2H,m) , 3.64(2H,t, J=6.8Hz) , 4 . 35 ( 2H , d , J=6 . 0Hz ) , 4.50- 
4.60(lH,m) , 6.43(lH,d, J=3.2Hz) , 6 . 94 ( 1H , d , J=8 . 4Hz ) , 7.12- 
7.20(2H,m), 7 . 29 - 7 . 36 ( 2H , m) , 7 . 4 1 ( 1H , d , J = 3 . 2Hz ) , 7.43(lH,s), 
7 . 4 6 ( 1H, d, J=8 . 4Hz ) , 8 . 2 8 ( 1H , t , J=6 . OHz ) . 
Mass ; FAB+ 424(M+H). 

Exam ple 370 : Synthesi s nf 1 - \ 1 - ( 4 - f luorophenethvl) Piperidin - 
4-yl 1 -3--Formyl-6-acetamidomethylindole 

Phosphorus oxychloride (0.1 g) was added at 0°C to a 
solution of 1- [ 1- ( 4-f luorophenethyl) piperidin- 4 -yl] -6- 
acetamidomethylindole (0.22 g) obtained in Example 285 in 
N,N-dimethylf ormamide (5 ml). The resultant mixture was 
stirred for 10 min and then reacted at 70°C for 2 nr. After 
adding a 2 N aqueous solution of sodium hydroxide (20 ml) , the 
reaction solution was extracted with ethyl acetate. The 
extract was washed sucpessively with water and brine, dried over 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was filtered through silica gel (15 g) 
and washed with ethyl acetate/methanol . The filtrate was 
concentrated to give the title compound ( 0 . 16 g) as a pale yellow 
amorphous substance (yield: 67.9 %). 

X H-NMR( 400MHz , DMSO-d 6 ) ; <5(ppm) 2.04(3H,s), 2 . 14 - 2 . 37 ( 4H , m) , 
2.37-2. 49(2H / m) , 2 . 73- 2 . 82 ( 2H , m ) , 2 . 8 7 - 2 . 9 5 ( 2H , m ) , 3.25-. 
3.35(2H,m) # 4.28-4.38(lH,m), 4 . 5 5 ( 2H , d , J=5 . 6Hz ) , 6.00- 
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6.12(lH,m), 6.97-7.04(2H,m) , 7 . 17-7 . 24 ( 3H,m) , 7 . 44 ( 1H, br-s ) , 
7.84(lH,s) , 8.25(lH,d, J=8 . OHz ) , 9.97(lH,s) . 
ESI-Mass ; 422(MH+). 

Exam ple 371 : Synthesis of 1 - \\ - ( 4 - f luorophenethyl ) piper 1 di n - 
4-yl 1 - 3 -hydroxyimino - 6 - acet amidomethylindole 

A liquid mixture of l-[l-(4- 
f luorophenethyl )piperidin-4-yl ] -3-f ormyl- 6 - 
acetamidomethylindole (0.09 g) obtained in Example 370, 
hydroxylamine hydrochloride (0.02 g) and anhydrous sodium 
*j! acetate (0.03 g) in methanol (10 ml) was stirred at room 

m 

temperature for 1 hr. Then the reaction mixtures were 

iii 

*g concentrated and the residue was partitioned between ethyl 
P acetate (20 ml) and a 1 N aqueous solution (10 ml) of sodium 
Q hydroxide. The ethyl acetate layer was washed successively 

ry 

M with water and brine, dried over magnesium sulfate and 

pa's 

concentrated under reduced pressure. Then the residue was 
crystallized from ether/hexane , collected by filtration, 
washed with hexane and dried to give the title compound (0.08 
g) as a pale yellow powder (yield: 88.5 %) . 

1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 1.87(3H,s), 1 . 9 1 - 2 . 03 ( 4H , m ) , 
2.20-2.30(2H,m) , 2 . 56-2 . 62 ( 2H,m) , 2 . 74 - 2 . 80 ( 2H , m) , 3.06- 
3.3(2H,m), 4.33-4.38(lH,m) , 7 . 03- 7 . 15 ( 3H , m) , 7 . 27 - 7 . 33 ( 2H ,m) , 
7.45-7.50(lH,m) , 7 . 77 ( 1H , d , J=8 . 0Hz ) , 7 . 8 3 ( 0 . 5H , d , J=8 . 0Hz ) , 
7.91(0.5H,d, J=8.0Hz) , 8 . 20 ( 0 . 5H , s ) , 8 . 26 ( 0 . 5H , s ) , 8.30- 
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8.35(lH,m), 10.54(0.5H,s) , 11.27(0.5H,s). 

Example 37 2 : Synthesis of 1- \ 1- ( 4 -f luorophenethyl ) piper i d i n - 
4 -yl 1 - 3 -hydroxymethyl- 6 -acetamidomethylindole 

Sodium borohydride (0.01 g) was added to a solution of 
1- [ 1- ( 4 -f luorophenethyl )piperidin-4 -yl ] -3-formyl-6- 
acetamidomethylindole (0.04 g) obtained in Example 370 in 
methanol (10 ml) and the resultant mixture was stirred at room 
temperature for 0.5 hr. Then the reaction solution was 
concentrated and the residue was partitioned between ethyl 
acetate (40 ml) and water (10 ml) . The ethyl acetate layer was 
washed successively with water and brine, dried over magnesium 
sulfate and concentrated under reduced pressure. Then the 
residue was treated with ether/hexane to give the title compound 
(0.03 g) as a pale yellow amorphous substance (yield: 74.6 %) . 
A H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 1.86(3H,s), 1 . 87-2 . 00 ( 4H / m) , 
2 . 18-2. 27(2H,m) , 2 . 54-2 . 61 ( 2H,m) , 3 . 05- 3 . 12 ( 2H ,m) , 4.22- 
4.32(lH,m) , 4.33(2H,d, J=5.6Hz) , 4 . 60 ( 2H , d , J=5 . 6Hz ) , 
4.76(lH,t, J=5.6Hz) , 6 . 94 ( 1H , dd , J-8 . 0 , 1 . 2Hz ) , 7 . 08-7 . 15 ( 2H,m) , 
7.25-7.33(2H,m) , 7 . 36 ( 1H , br-d) , 8 . 26-8 . 32 ( 1H ,m) . 
Example 373 : Synthes.i snf 1-fl-f 4 -f luorophenethvl ) pioeridin- 
4 -yl 1 - 6 -ch loroacetamidomethylindole 

A mixture of 1 -[ 1- ( 4 -f luorophenethyl ) piperidin- 4- 
yl] -6-aminomethylindole (150 mg) obtained in Example 322-3), 
chloroacetyl chloride (60 mg), triethylamine (50 mg ) and 
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acetonitrile ( 5 ml ) was stirred under ice cooling for 2 hr . Then 
a saturated aqueous solution of sodium bicarbonate and ethyl 
acetate were added to the reaction solution. The organic layer 
was separated, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. 
The resulting residue was purified by silica gel column 
chromatography ( hexane/ethyl acetate system) to give the title 
compound (90 mg) as white needles (yield: 4 9 %). 
1 H-NMR( 4 00MHz , CDC1 3 ) ; <2(ppm) 2 . 06 - 2 . 13 ( 4H , m ) , 2.24- 
2.33(2H,m) , 2 . 63-2 . 69 ( 2H ,m) , 2 . 80- 2 . 86 ( 2H , m) , 3.14- 
3.22(2H,m), 4.09(2H,s), 4 . 20 - 4 . 30 ( 1H , m ) , 4 . 59 ( 2H , d, J=5 . 6Hz ) , 
6.52(lH,d, J-3.2HZ) , 6 . 89 ( 1H, br-s ) , 6 . 90 - 7 . 02 ( 2H , m ) , 
7.04(lH,d, J=8.0Hz) , 7.16-7.21(2H,m), 7 . 2 6 ( 1H , d , J=3 . 2Hz ) , 
7.33(lH,s) , 7.61(lH,d, J«8.0Hz) . 
m.p. : 143 - 144°C. 
Mass: FAB+428 (M+H ) . 

Example 374 : S ynthesis of l - r l - ( 4 - f luo rophenet hv l ) p i per i d i n- 
4 -yl 1 - 6 -bromoac ftt am i domethvli ndole 

1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin - 4 -yl ] - 6 - 
aminomethylindole (370 mg) obtained in Example 322-3), 
bromoacetyl chloride (220 mg) , triethylamine (140 mg ) and 
acetonitrile (10 ml) were treated as in Example 373 to give the 
title compound (320 mg) as an oil (yield: 65 %). 
1 H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 05 - 2 . 13 ( 4H , m ) , 2.25- 



2.33(2H,m), 2 . 62 - 2 . 70 ( 2H , m ) , 2 . 79 -2 . 85 ( 2H , m) , 3.15- 
3.24(2H,m), 3.92(2H,s), 4 . 19 - 4 . 29 ( 1H , m ) , 4 . 5 8 ( 2H , d , J = 5 . 6Hz ) , 
6.53(lH,d, J=3.2Hz) , 6 . 90 ( 1H , br- s ) , 6 . 92 - 7 . 0 4 ( 3H , m ) , 7.15- 
7.21(2H,m) , 7.25(lH,d, J=3.2Hz) , 7.34(lH,s) , 
7.60(lH,d, J-8.0HZ) . 

Exam ple 37 5 : Synthesis of 1- f 1- ( 4 - f luorophenethvl ) pjperidin- 
4 -y 1 1 - 6 - ( N . N-di methylaminoacetamido )methvli nd Q le 

A mixture of 1- [ 1- ( 4-f luorophenethyl )piperidin- 4- 
yl] -6-bromoacetamidomethylindole (170 mg) obtained in Example 
374 , a 2 M solution (2.2 ml) of dimethylamine in tetrahydrof uran 
and dimethylf ormamide (5 ml) was stirred at room temperature 
for 2 hr. Then water and ethyl acetate were added to the 
reaction solution. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by Chromatorex NH silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (35 
mg) as an oil. 

This oil was crystallized from ethyl acetate by using 
oxalic acid (7 mg) to give the oxalate (18 mg) of the title 
compound as a white powder (yield: 9.4 %). 
1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 96 - 2 . 16 ( 4H , m ) , 2.39- 
2.44(2H,m), 2.60(6H.s) , 2.82-2.94(4H,m), 3 . 30-3 . 71(4H,m) , 
4.41(2H,d, J=5.6Hz) , 4.42-4.52(lH,m), 6 . 4 3 ( 1H , d , J=2 . 8Hz ) , 



6.96(lH,d, J= 8.0Hz) , 7.10-7.19(2H,m), 7.27-7.34{2H,m), 
7.45(lH,s) , 7.46(lH,d, J=2.8Hz) , 7 . 49 ( 1H , d , J= 8 . 0Hz ) , 
8.53(lH,t, J=5.6Hz) . 
m.p. : 112 - 113°C. 
Mass : FAB+437 ( M+H ) . 

Ex ample 376 : Synthesis of 1 - r 1 - ( 4-f luoronhenethvl) pjpe r idin- 
4-yl 1 -6- f ( piper i riin-l-yl ^acetami do 1 methvlindole 

1 _ [ 1 _ ( 4 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
bromoacetamidomethylindole (150 mg) obtained in Example 374, 
piperidine (187 mg) and dimethylf ormamide (5 ml) were treated 
as in Example 375 to give the oxalate (20 mg) of the title 
compound as a white powder (yield: 11 %). 
1 H-NMR ( 4 00MHz , DMSO-d 6 ) ; <5(ppm) 1 . 40 - 1 . 50 ( 2H , m ) , 1.60- 
1.71(4H,m), 2.00-2.08(2H,m) , 2 . 12-2 . 26 ( 2H ,m) , 2.37- 
2.52(2H,m), 2 . 70-3 . 10 ( 8H ,m) , 3 . 39-3 . 49 ( 2H,m) , 3.52- 
3.63(2H,m), 4 . 42 ( 2H , d , J=6 . 0Hz ) , 4 . 45 - 4 . 58 ( 1H ,m) , 
6.43(lH,d, J=3.2Hz) , 6 . 96 ( 1H , d, J=8 . 0Hz ) , 7 . 10- 7 . 19 ( 2H,m) , 
7.26-7.34(2H / m) , 7 . 44 ( 1H , d, J=3 . 2Hz ) , 7.47(lH,s) , 
7.49(lH,d, J=8.0Hz) , 8 . 76 ( 1H , t , J=6 . 0Hz ) . 
m.p. : 113 - 114°C. 
Mass: FAB+477 (M+H) . 

Example 37 7 : Synthesis of l- r l- ( 4 -f luo r o pheneth vl )p i, per i d i n- 
4-yl 1 -6 - ( 3 -bromop-ropionylamino) methvlindo le 

1- [ 1- ( 4 -Fluorophenethyl) piperidin- 4 -yl] -6- 



aminomethylindole (370 mg ) obtained in Example 322-3), 3- 
bromopropionyl chloride (240 mg), triethylamine (140 mg) and 
acetonitrile (10 ml) were treated as in Example 373 to give the 
title compound (290 mg ) as an oil (yield: 57 %). 
1 H-NMR( 400MHz ,CDC1 3 ) ; <5(ppm) 2 . 02 - 2 . 10 ( 2H , m ) , 2.14- 
2.26(2H,m) # 2.29-2.40(2H,m), 2.68-2.76(2H,m) 7 
2.80(2H,t, J-6.4HZ) , 2.85-2.92(2H,m), 3 . 18 - 3 . 26 ( 2H , m) , 
3.70(2H,t, J=6.4Hz) , 4 . 20 - 4 . 3 0 ( 1H , m ) , 4 . 62 ( 2H , d , J=6 . 0Hz ) , 
6.15(lH,br-s) , 6 . 50 ( 1H , d , J = 3 . 2Hz ) , 6 . 96 - 7 . 04 ( 3H , m) , 7.16- 
7.24(2H,m), 7 . 25 ( 1H , d , J=3 . 2Hz ) , 7.37(lH,s), 
7.58(lH,d, J=8.0Hz) . 

Example 3 78 : S ynthesi s of 1- \ 1- ( 4-f l uoronhenet hv l )p j per i d i n- 
4 -yl 1 - 6 - ( 3 -N . N-dimethylaminopropionyl ) aminomethvlindole 

A mixture of 1- [ 1 - ( 4 -f luorophenethyl ) piperidin- 4 - 
yl ] -6- ( 3-bromopropionylamino)methylindole (150 mg) obtained 
in Example 377, a 2 M solution (5.0 ml) of dimethylamine in 
tetrahydrofuran and toluene (5 ml) was heated at 80 to 90°C for 
1 . 5 days . Then water and ethyl acetate were added to the 
reaction mixtures. The organic layer was separated, washed 
with brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by Chromatorex NH- silica gel column chromatography 
(hexane/ethyl acetate system) to give the title compound (140 
mg) as an oil. This oil was crystallized from ethyl acetate 



by using oxalic acid (28 mg) to give the oxalate (110 mg ) of 
the title compound as a white powder (yield: 6 6 %). 
X H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 90-1 . 99 ( 2H ,m) , 2.00- 
2.12(2H,m), 2.38-2.45(2H,m) , 2 . 5 5 ( 2H , t , J= 7 . 2Hz ) , 2.61(6H,s), 
2.70-2.76(2H,m), 2.78-2.85(2H,m), 3 . 1 1 ( 2H , t , J = 7 . 2Hz ) , 3.16- 
3.24(2H,m) , 4 . 3 7 ( 2H , d , J=5 . 6Hz ) , 4 . 38-4 . 4 2 ( 1H , m) , 
6.40(lH,d, J = 2.8Hz) , 6 . 9 4 ( 1H , d, J = 8 . 0Hz ) , 7 . 0 8 - 7 . 14 ( 2H , m) , 
7.25-7.32(2H,m) , 7.42(lH,s), 7 . 45 ( 1H, d, J=2 . 8Hz ) , 
7.47(1H, d, J=8.0Hz) , 8 . 58 ( 1H , t , J-5 . 6Hz ) . 

m.p. : 104 - 105°C. 
Mass : FAB+451 (M+H ) . 

Exam ple 37 9 : S ynthesis af l - r l - ( 4 - f l uo rophenethv l ) p j per i d i n- 
4-yl1-6-r3-f pipe-ri d i n - 1 -y 1 ) propionvlaininQ 1 methvlindo le 

1 - [ 1 - ( 4 - Fluorophenethyl ) piperidin- 4 -yl ] - 6 - ( 3 - 
bromopropionylamino)methylindole (140 mg) obtained in Example 
37 7, piper idine (85 mg) and toluene (5 ml) were treated as in 
Example 378 to give the oxalate (80 mg) of the title compound 
as a white powder (yield: 44 %) . 

1 H-NMR( 400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 39 - 1 . 49 ( 2H ,m) , 1.57- 
1.66(4H,m), 1.90-2.11(4H,m) , 2 . 35 - 2 . 60 ( 4H m) , 2.71- 
3.01(8H,m) , 3 . 06-3 . 14(2H,m) , 3 . 18 -3 . 25 ( 2H ,m ) , 
4.36(2H,d, J=4.8Hz) , 4 . 37-4 . 45 ( 1H ,m) , 6 . 41 ( 1H , d , J=3 . 2Hz ) , 
6.94(lH,d, J= 8.0Hz) , 7 . 06-7 . 14 ( 2H,m) , 7.23-7.31(2H / m) # 
7.42(lH,s), 7.45(lH,d, J=3.2Hz) , 1 . 47 ( 1H , d , J= 8 . 0Hz ) , 



8.56(lH,t, J=4.8Hz) . 
m.p. : 108 - 109°C. 
Mass: FAB+491 (M+H) . 

Exam ple 380 : Synthes is of 1 - I" 1 - ( 2 - f luoro phenethyl ) piperidin- 
4 -yl 1 - 6 -propionylaminomethylindole 

1 - [ 1 - ( 2 -Fluorophenethyl ) piperidin- 4 -yl ] - 6 - 
aminomethyl indole (150 mg ) obtained in Example 348, propionyl 
chloride (43 mg) , triethylamine (47 mg) and acetonitrile (5 ml) 
were treated as in Example 373 to give the title compound (105 
mg) as a white powder (yield: 60 %). 

1 H-NMR( 400MHz, CDC1 3 ) ; 5(ppm) 1 . 19 ( 3H , t , J=7 . 6Hz ) , 2.00- 
2.16(4H,m) , 2.25(2H,q, J=7.6Hz) , 2 . 26-2 . 50 ( 2H,m) , 2.61- 
2 .82(2H,m) , 2 . 8 5 - 3 . 05 ( 2H , m ) , 3.20-3.34(2H,m), 4.19- 
4.33(lH,m) , 4.56(2H,d, J=5.6Hz) , 5 . 7 5 ( 1H, br-s ) , 
6. 51(lH,d, J=3.2Hz) , 7.06-7. 13 (3H,m) , 7 . 15-7 . 29 ( 3H ,m) , 
7.36(lH,s) , 7.59(lH,d, J=8.4Hz) . 
m.p. : 118 - 119°C. 
Mass: FAB+408(M+H) . 

Example 381 : Synthesis of 1- T 1- ( 2 -fluorophenethyl) piperidin- 
4 -yl 1 - 6 - f luorQacetamidomethylindQle 

1- [ 1- ( 2 -Fluorophenethyl ) piperidin- 4 -yl ] -6- 
aminomethylindole (150 mg) obtained in Example 348, sodium 
f luoroacetate (100 mg) , ethyl chlorocarbonate (96 UiX) and 
dimethylf ormamide (10 ml) were treated as in Example 373 to give 



the oxalate (100 mg) of the title compound as a white powder 
(yield: 46 %) . 

1 H-NMR(400MH2,DMSO-d 6 ) ; <5(ppm) 2 . 05- 2 . 12 ( 2H , m ) , 2.15- 
2.28(2H,m), 2 . 93 - 3 . 0 5 ( 4H , m ) , 3.09-3.17(2H,m), 3.49- 
3.58(2H,m) , 4 . 4 1 ( 2H , d , J= 6 . 0Hz ) , 4.52-4.63(lH,m), 
4.83(2H, d, J=47.2Hz) , 6 . 4 4 ( 1H , d , J= 3 . 2Hz ) , 6 . 98 ( 1H , d , J=8 . 4Hz ) , 
7.15-7. 22(2H,m), 7 . 27- 7 . 35 ( 1H , m ) , 7.36-7.46(3H,m), 
7.48(lH,d, J=8.4Hz) , 8 . 68 ( 1H , t , J=6 . 0Hz ) . 
m.p. : 168 - 169°C. 
Mass : FAB+412 (M+H) . 

Example 382 : Synthesis of 1 - T 1 - ( 2 - f luorophenethyl ) piperidin - 
4-yll -6 - ( 3-hydroxypropionylamino)methvlindole 

1- [1- ( 2 -Fluorophenethyl) piperidin- 4 -yl] -6- 
aminomethylindole (110 mg) obtained in Example 3 48, 0- 
propiolactone (23 mg) and toluene (10 ml) were treated as in 
Example 373 to give the title compound (90 mg) as a white powder 
(yield: 69 %) . 

1 H-NMR(4 00MHz,CDCl 3 ) ; <5(ppm) 1 . 9 9 - 2 . 06 ( 4H , m ) , 2.28- 
2.39(2H,m) , 2 . 5 1 ( 2H , t , J=5 . 2Hz ) , 2.69-2.78(2H,m), 2.91- 
2.99(2H,m) , 3 . 23- 3 . 30 ( 2H ,m) , 3 . 95 ( 2H , t , J=5 . 2Hz ) , 4.14- 
4.24(lH,m) , 4.63(2H,d, J=6.0Hz) , 6 . 2 8 ( 1H , br- s ) , 
6.45(lH,d, J=3.2Hz) , 6 . 9 8 ( 1H , d , J=8 . 8Hz ) , 7 . 02 -7 . 12 ( 2H ,m) . 
7.14(lH,d, J=3.2Hz) , 7.19-7.27(2H,m), 7 . 5 7 ( 1H . d , J-8 . 8Hz ) , 
7.58(lH,s) - 



m.p. : 58 - 59°C. 
Mass: FAB+424(M+H) . 

Example 3 83 : S ynthesis of 1 - \ 1 - ( 2 - f luorophenethvl ) Diueridin - 
4 -yll - 6 -hydroxyacetamidomethylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl ] -6- 
aminomethylindole (150 mg) obtained in Example 348 and 
acetoxyacetyl chloride (64 mg ) were treated as in Example 373 
to give the title compound (110 mg) as a white powder (yield: 
62 %) . 

X H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 87-2 . 03 ( 4H,m) , 2.19- 
2.26(2H,m), 2.54-2. 60(2H,m), 2 . 76-2 . 83 ( 2H ,m) , 3.04- 
3.11(2H,m) , 3.82(2H,d, J= 6.0Hz) , 4 . 23 - 4 . 33 ( 1H , m) , 
4.37(2H,d, J=6.0Hz) , 5 . 47 ( 1H , t , J=6 . 0Hz ) , 6 . 38 ( 1H , d, J=3 . 2Hz ) , 
6.95(lH,d, J=8.0Hz) , 7 . 10- 7 . 17 ( 2H,m) , 7 . 21-7 . 28 ( lH,m) , 7.32- 
7.38(lH,m), 7.42(lH,d, J=8.0Hz) , 7 . 44 ( 1H , d , J=3 . 2Hz ) , 
7.45(1H,S), 8.14(lH,t, J=6.0Hz) . 
m.p. : 151 - 152°C. 
Mass: FAB+410(M+H) . 

Example 384 : Synthesis of 1 - f 1 - ( 4 -fluorophenethvl ) Piperidin - 
4 -yl 1 - 6 -methoxycarbonylaminomethylindole 

1- [ 1- ( 4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindole (150 mg) obtained in Example 322-3), methyl 
chlorocarbonate (47 mg), triethylamine (50mg) and acetonitrile 
(5 ml) were treated as in Example 373 to give the title compound 
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(120 mg) as white needles (yield: 68 %). 

1 H-NMR ( 4 00MHz , CDC1 3 ) ; 6 ( ppm ) 2 . 02 - 2 . 12 ( 4H , m) , 2.20- 

2 . 31( 2H,m) , 2.60-2.68(2H,m), 2.78-2.85(2H,m), 3.12- 

3.20(2H,m), 3.70(3H,s), 4 . 1 9 - 4 . 29 ( 1H , m) , 4 . 48 ( 2H , d , J = 6 . 0Hz ) , 

5.13(lH,br-s) , 6.49(lH,d, J=3.2Hz) , 6.95-7.01(2H,m), 

7.03(lH,d, J=8.0Hz) , 7 . 15- 7 . 20 ( 2H ,m) , 7 . 2 2 ( 1H , d , J=3 . 2Hz ) , 

7.31(lH,s) , 7.58(lH,d, J=8.0Hz) . 

m.p. : 117 118°C. 

Mass: FAB+410(M+H) . 

Example 3 85 : Synthes is of 1 - f 1 - ( 4 - f luorQphenethyl ) piper idin - 
4 -yl 1 - 6 -N . N- dime thy laminocarbonylaminomethylindole 
1- [ 1- (4-Fluorophenethyl)piperidin-4-yl] -6- 
aminomethylindoie (150 mg) obtained in Example 322-3), 
dimethylcarbamyi chloride (54 mg) , triethylamine (50 mg) and 
acetonitrile (5 ml) were treated as in Example 373 to give the 
title compound (130 mg) as a white powder (yield: 72 %) . 
1 H-NMR( 400MHz, CDC1 3 ) ; 6 (ppm) 2 . 04 - 2 . 11 ( 4H , m) , 2.23- 
2.30(2H,m) , 2 . 62-2 . 68 ( 2H ,m) , 2 . 79-2 . 85 ( 2H,m) , 2.90(6H,s) , 
3.13-3.20(2H,m) , 4 . 20 - 4 . 30 ( 1H , m) , 4 . 53 ( 2H , d , J=5 . 2Hz ) , 
4.70(lH,br-s) , 6.49(lH,d, J=3.2Hz) , 6 . 95 - 7 . 02 ( 2H , m) , 
7.07(lH,d, J=8.0Hz) , 7.16-7.21(2H,m), 7 . 2 3 ( 1H , d , J=3 . 2Hz ) , 
7.35(1H,S) , 7.58(lH,d, J=8.0Hz) . 
m.p. : 115 - 116°C. 
Mass : FAB+423 (M+H) . 



m 
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Example 38 6: Synthesis of 1 - f 1 - f 2 - ( 3 -pyridyl ) ethyl 1 - 
pi per id i n-4-yl> 1 - 6 -acetamidomethylindole 

.386-1) S ynthesis of 1 - ( piperidin- 4 -yl ) - 6 -acetamidomethyl - 
indole 

1- ( Piperidin- 4 -yl ) -6 -acetamidomethylindoline (0.6 g) 
obtained in Production Example 52 and activated manganese 
dioxide (3.0 g) were heated under reflux in chloroform (30 ml) 
for 8 hr. Then the reaction mixtures were filtered through 
celite . The residue was washed with chloroform and the filtrate 
was concentrated under reduced pressure. The resulting 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/methanol system) to give the title compound 
0 (0.45 g) as a brown amorphous substance (yield: 7 5.5 %). 

1 H-NMR( 400MHz # DMSO-dJ ; <5(ppm) 1 . 75 - 1 . 90 ( 4H , m) , 1.86(3H,s), 
2.64-2.74(2H,m) , 3 . 04-3 . 10 ( 2H / m) , 4 . 30- 4 . 39 ( 1H , m) , 
4.33(2H,d, J=6.0Hz) , 6 . 41 ( 1H, d, J=3 . 0Hz ) , 

6.93(lH,dd, J=8.0, 1.2Hz) , 7 . 41 ( 1H , br-s ) , 1 . 42 ( 1H , d, J=3 . 0Hz ) , 
7.47(lH,d, J=8.0Hz) , 8 . 24 -8 . 31 ( 1H ,m) . 

386-2) 1 - f 1 - T 2 - ( 3 -Pyr idy 1 ) ethyl 1 ni ner i. din - 4 - vl 1-6- 
acetamidomethylindQle 

Potassium carbonate (0.5 g) was added to a solution of 
1- (piperidin-4-yl) - 6 -acetamidomethylindole (0.10 g) obtained 
in Example 386-1) and 3 -( 2 -bromoethyl ) pyridine (0.07 g) 
obtained in Production Example 26-2 in N , N-dimethylf ormamide 



ft 
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(5 ml) and the resultant mixture was stirred at 70°C for 6 hr. 
Then the reaction mixtures were concentrated under reduced 
pressure and the residue was partitioned between ethyl acetate 
(40 ml) and water (15 ml) followed by extraction with ethyl 
acetate. The ethyl acetate layer was washed with brine, dried 
over magnesium sulfate and concentrated under reduced pressure . 
The residue was purified by silica gel column chromatography 
( chlorof orm/methanol system) to give the title compound (0.06 
g) as a pale yellow wax (yield: 75.5 %) . 

Then the obtained product was converted into an oxalate 
in a conventional manner to give the oxalate (0.06 g) of the 
title compound as a pale yellow amorphous substance. 
Oxalate : 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1.87(3H,s), 2 . 00-2 . 09 ( 2H,m) , 
2.14-2.27(2H,m) , 2 . 75 -2 . 86 ( 2H , m) , 2 . 93-3 . 09 ( 4H,m) , 3.38- 
3.46(2H,m), 4 . 35 ( 2H , d, J=6 . 0Hz ) , 4 . 47-4 . 60 ( lH,m) , 
6.44(lH,d, J=3.2Hz) , 6 . 96 ( 1H, d, J=8 . 0Hz ) , 

7. 36(lH,dd, J=8. 0,4.4Hz) , 7 . 43-7 . 47 ( 2H,m) , 7 . 49 ( 1H , d , J-8 . 0Hz ) , 
7.71-7.76(lH,m) , 8 . 30- 8 . 37 ( 1H ,m) , 8 . 46 ( 1H , dd, J=8 . 0 , 1 . 6Hz ) , 
8.53(lH,d, J=1.6Hz) . 
ESI-Mass ; 377 (MH+). 

Example 387 : S ynthesis nf 3 - c y ano- 1 - N - ( 4 -f luorOPhenethY l ) - 
pi peridin-4-yl 1 - 6 -acetamido methyllndole 

1 , 1 ' -Carbonyldiimidazole (0.04 g) was added to a 



solution of 1 - [ 1- ( 4 -f luorophenethyl)piperidin- 4-yl 3 -3 - 
hydroxyimino- 6 - acetamidomethylindole (0.07 g) obtained in 
Example 371 in chloroform (10 ml) and the resultant mixture was 
stirred at room temperature for 0.5 hr . Then the reaction 
mixtures were concentrated and the residue was partitioned 
between ethyl acetate (40 ml) and water (10 ml). The ethyl 
acetate layer was washed successively with water and brine, 
dried over magnesium sulfate and concentrated under reduced 
pressure. The residue was purified by NH-silica gel column 
chromatography (ethyl acetate) to give the title compound 
(0.04 g) as a white powder (yield: 57.6 %). 
m.p. : 130 - 131°C. 

1 H-NMR( 400MHz , DMSO-d 6 ) ; <5(ppm) 1.88(3H,s), 2 . 09 - 2 . 29 ( 4H , m ) , 
2.82-3. 14 ( 6H, m) , 3 . 42-3 . 52 ( 2H,m) , 4 . 39 ( 2H , d, J=5 . 2Hz ) , 4.64- 
4.74(lH / m) , 7.14-7.24(3H,m) , 7 . 32 -7 . 38 ( 2H ,m) , 
7.62(lH,d, J=8.4Hz) , 7.68(lH,s), 8.43(lH,s). 

Example 388 : Synthesis of l--f4-r(l -h ydroxy ethyl ) phenethyl 1 - 
pi peridin- 4 -yll - 6 -acetamidomethylindole 

Potassium carbonate (0.5 g) was added to a solution of 
1- (piperidin -4-yl) -6 -acetamidomethylindole (0.10 g) obtained 
in Example 386-1) and 4- ( 1 - hydroxy ethyl )phenethyl bromide 
(0.07 g) obtained in Production Example 19 in N,N- 
dimethylf ormamide (5 ml) and the resultant mixture was stirred 
at 70°C for 6 hr . Then the reaction mixtures were concentrated 



under reduced pressure and the residue was partitioned between 
chloroform (40 ml) and water (15 ml) . The chloroform layer was 
washed with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give the title compound (0.07 g) as a pale yellow 
wax (yield: 45.3 % ) . 

Then the resulting product was converted into an 
oxalate in a conventional manner to give the oxalate (0.06 g) 
of the title compound as a pale yellow powder. 
Oxalate : 

m.p. : 105 - 107°C. 

1 H-NMR( 400MHz, DMSO-d 6 ) ; <5(ppm) 1 . 31 ( 2H , d , J=6 . 4Hz ) , 
1.87(3H,s) , 2.09-2.17(2H,m) , 2 . 30-2 . 43 ( 2H,m) , 2.99- 
3.05(2H,m) , 3 . 16-3 . 33 ( 4H ,m) , 3 . 62-3 . 70 ( 2H ,m) , 
4.35(2H,d, J-6.0HZ) , 4 . 64 - 4 . 74 ( 2H ,m) , 6 . 47 ( 1H , d, J=3 . 2Hz ) , 
6.97(lH,d, J=8.0Hz) , 7 . 25 ( 2H , d, J=8 . 0Hz ) , 7 . 32 ( 2H, d, J=8 . 0Hz ) , 
7.43(lH,d, J=3.2Hz) , 7 . 48 ( 1H , br-s ) , 7 . 50 ( 1H , d , J=8 . 0Hz ) , 
8.33-8.38(lH,m) . 
ESI-Mass ; 420(MH+). 

Example 389 : Synthesi s of 1 - M - ( 4 -bromonhenethvl ) p i per i d i n- 
4-yll -6-acetamidomet hylindole 

Potassium carbonate (1.0 g) was added to a solution of 
1- (piperidin-4-yl )- 6-acetamidomethylindole (0.20 g) obtained 



in Example 386-1) and 4 -bromophenethyl bromide (0.16 g) 
obtained in Production Example 4 in N , N-dimethylf ormamide (15 
ml) and the resultant mixture was stirred at 70 °C for 6 hr. 
Then the reaction mixtured were concentrated under reduced 
pressure and the residue was partitioned between chloroform (40 
ml) and water (15 ml). The chloroform layer was washed with 
brine, dried over magnesium sulfate and concentrated under 
reduced pressure . The residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) and then 
crystallized from ethyl acetate/hexane to give the title 
compound (0.25 g) as a pale yellow powder (yield: 74.6 %). 
m.p. : 140 - 141°C. 

1 H-NMR( 400MHz, DMSO-dJ ; <5(ppm) 1.86(3H,s), 1 . 88 - 2 . 03 ( 4H , m ) , 
2.19-2.28(2H,m) , 2 . 56 - 2 . 62 ( 2H ,m) , 2 . 73- 2 . 79 ( 2H , m) , 3.05- 
3.12(2H,m), 4.26-4.35(lH,m) , 4 . 34 ( 2H , d , J=6 . 0Hz ) , 
6.41(lH,d, J-3.2HZ) , 6.97(1H, d, J=8.0Hz) , 7 . 25 ( 2H , d, J=8 . 0Hz ) , 
7.32(2H,d, J=8.0Hz) , 4 . 64-6 . 93 ( lH,dd, J=8 . 0 , 1 . 2Hz ) , 
7.23(2H,d, J=8.0Hz) , 7 . 40 ( 1H , br-s ) , 7 . 45-7 . 50 ( 4H,m) , 8.25- 
8.31(lH,m) . 
ESI-Mass ; 455 (MH+). 

Example 390 : synthesi s of l - f 1 - ( 2 -f l uo rophenethy] )p1per i d i n- 
4-yll -6-f ormylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
hydroxymethylindoine (0.49 g) obtained in Example 342-1) was 



dissolved in chloroform (40 ml) . To the resultant solution was 

added manganese dioxide (1.20 g) and the resultant mixture was 

stirred at 50°C overnight. After adding additional manganese 

dioxide (0.60 g), the mixture was further stirred for 7 hr . 

After further adding manganese dioxide (0.60 g), the mixture 

was stirred overnight. After furthermore adding manganese 

dioxide (0.60 g) , the mixture was stirred for 10 hr . After 
it 

furthermore adding manganese dioxide (0.60 g) , the mixture was 
stirred overnight. Next, the manganese dioxide was filtered 
off and the solvent was evaporated under reduced pressure to 
give the title compound (0.40 g) as a pale yellow powder. 
X H-NMR( 400MHz, CDC1 3 ) ; <5(ppm) 2 . 07 - 2 . 13 ( 4H , m) , 2.27- 
2.34(2H,m), 2 . 67 - 2 . 71 ( 2H , m) , 2 . 87-2 . 91 ( 2H,m) , 3 . 19 ( 2H , br-d) , 
4.32-4.40(lH,m) , 6 . 59 ( 1H , d , J=3 . 2Hz ) , 7 . 00-7 . 03 ( lH.m) , 7.05- 
7.10(lH,m), 7.17-7.25(2H,m) . 1 . 46 ( 1H , d , J=3 . 2Hz ) , 
7.61(lH,dd, J=0.8,8.0Hz) , 6 . 71 ( 1H , d, J=8 . 0Hz ) , 7.97(lH,s), 
10.06(lH,s) . 
ESI -Mass ; 351(MH+). 

Example 391 : S ynthesi sof 1- f l-f 2 - f lnorophenethvl ) pjper i d i n- 
4 -yl 1 - 6 -hydroxymethylindole 

1- [ 1- ( 2-Fluorophenethyl)piperidin-4-yl] -6- 
formylindole (0.21 g) obtained in Example 348-4) was dissolved 
in methanol (10 ml) and tetrahydrof uran (5ml) and the resultant 
solution was stirred under ice cooling. Then sodium 



borohydride was added thereto in portions . After confirming 
the disappearance of the starting material by thin layer 
chromatography, the solvent was evaporated under reduced 
pressure. Then a 2 N aqueous solution of sodium hydroxide was 
added to the residue followed by extraction with ethyl acetate. 
The extract was washed successively with water and brine and 
dried over magnesium sulfate. After evaporating the solvent 
under reduced pressure, the residue was recrystallized from 
chlorof orm/n-hexane to give the title compound (0.17 g) as a 
colorless powder, 
m.p. : 116 . 8 - 117 . 5°C. 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 2 . 07 - 2 . 1 6 ( 4H , m ) , 2.26- 
2.33(2H,m), 2 . 66-2 . 70( 2H,m) , 2 . 87-2 . 91 ( 2H ,m) , 3 . 19 ( 2H, br-d) , 
4.23-4.31(lH,m) , 4.82(2H,s), 6 . 51 ( 1H , d, J=3 . 6Hz ) , 7.01- 
7.11(3H,m), 7. 17-7. 26(3H,m) , 7.43(lH,s), 7 . 61 ( 1H, d, J=8 . 0Hz ) . 
ESI-Mass ; 353(MH+). 

Example 392 : Synthesis of 1- \ 1- ( 4-f luorophenethvl )pjperidin- 
4 -yl 1 - 6 - ( 1 -hydroxy ethyl ) indole oxalate 

1 - [ 1 - ( 4 - Fluorophenethyl ) piper idin - 4 -yl ] - 6 - 
f ormylindoline (0.15 g) obtained in Example 130 was dissolved 
in tetrahydrof uran (5 ml) and stirred under ice cooling. To 
the resultant solution was added a 1.0 M solution (0.5 ml) of 
methylmagnesium bromide in ether and the mixture was stirred 
for 30 min . Then a saturated aqueous solution of ammonium 



chloride, water and ethyl acetate were added to the reaction 

solution. The organic layer was separated, washed 

successively with water and brine and dried over magnesium 

sulfate . After evaporating the solvent under reduced pressure , 

a free title compound (0.13 g) was obtained as a pale brown 

viscous oil, which was then converted into an oxalate in a 

conventional manner. 

p 1 H-NMR ( 400MHz , DMSO-d 6 ) ; <5(ppm) 1 . 38 ( 3H , d , J=6 . 4Hz ) , 

Qj 2.10(2H,br-d) , 2.24-2.33(2H,m) , 2 . 98 - 3 . 02 ( 2H , m ) , 
4: 

CP 3.06(2H,br-t) , 3 . 16-3 . 20 ( 2H,m) , 3 . 56 ( 2H , br-d ) , 4.63- 

ni 

W 4.70(lH,m), 6.44(lH,d, J=3.2Hz) , 7 . 03 ( 1H , d , J=8 . 4Hz ) , 

JL 7. 18(2H,br-t) , 7.34-7.37(2H,m) , 7 . 41 ( 1H , d , J=3 . 2Hz ) , 

if! 

7.47(lH,d, J=8.4Hz) , 7.53(lH,s). 

til 

& ESI-Mass ; 367 (MH+). 

Example 393 : Synthesi s of 1 - f 1 - ( 4 -f l UOrODh enethvl )p j per i d i n- 

4-yll -6-ureidomethylinaole 

1 , l-Carbonyldiimidazole (0.16 g) and imidazole (0.13 
g) were added to tetrahydrof uran (5 ml) and the resultant 
mixture was stirred under nitrogen atmosphere under ice cooling. 
Next , 1- [ 1- ( 4-f luorophenethyl)piperidin-4.-yl] -6- 
aminomethylindoline (0.33 g) obtained in Example 132 dissolved 
in tetrahydrof uran (3 ml) was added dropwise thereinto. After 
stirring for 15 min , a saturated solution (2 ml) of ammonia in 
ethanol was further added thereto and the resultant mixture was 
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stirred under ice cooling for 10 min and then at room temperature 
overnight. Next, water and ethyl acetate were added to the 
reaction solution. The organic layer was separated, washed 
with brine and dried over magnesium sulfate. After evaporating 
the solvent under reduced pressure, the residue was purified 
by silica gel column chromatography ( chlorof orm/methanol 
system) to give the title compound as colorless crystals. Then 
these crystals were recrystallized from chloroform/ethyl 
acetate/n-hexane to give the title compound (0.07 g) as 
colorless needles, 
m.p. : 171.9 - 172. 8°C. 

'H-NMRC 400MHz, CDC1 3 ) ; <S(ppm) 2 . 02 - 2 . 10 ( 4H , m ) , 2.20- 
2.26(2H,m), 2 . 60-2 . 64 ( 2H,m) , 2 . 78 - 2 . 82 ( 2H , m) , 3 . 12 ( 2H , br-d ) , 
4.16-4.24(lH,m) , 4 . 3 7 ( 2H , d , J=5 . 4Hz ) , 4.58(2H,s) , 
5.34(lH,t, J=5.4Hz) , 6 . 47 ( 1H , d, J=3 . 2Hz ) , 6 . 96-7 . 00 ( 3H,m) , 
7.15-7.18(2H,m) , 7 . 21 ( 1H , d, J=3 . 2Hz ) , 7.29(lH,s) , 
7.54(lH,d, J-8.0HZ) . 
ESI-Mass ; 395(MH+). 

Example 394 : Synthes j s of 1 - r 1 - ( 4 - f luorophenethvl ) pjperidin - 
4-yll -6- ( 3-methylureido)methylindQle 

1- [ 1- ( 4-Fluorophenethyl )piperidin-4-yl ] -6- 
aminomethylindoline (0.17 g) obtained in Example 132 was 
dissolved in tetrahydrof uran (5 ml) and the resultant solution 
was stirred under nitrogen atmosphere. After adding methyl 
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isothiocyanate (40.4 ml), the mixture was stirred for 
additional 50 min . Then additional methyl isothiocyanate 
(40.4 ml) was added thereto and the mixture was further stirred 
for 30 min. After evaporating the solvent under reduced 
pressure, the residue was purified by NH-silica gel column 
chromatography (ethyl acetate/n-hexane system) to give the 
title compound (0.14 g) as a pink amorphous substance. 

ft 

£S 1 H-NMR( 400MHz, CDC1 3 ) ; (5(ppm) 2 . 07 - 2 . 1 2 ( 4H , m ) , 2.26- 

'&} 

HP 2.33(2H,m), 2 . 64-2 . 68 ( 2H,m) , 2 . 81 - 2 . 85 ( 2H,m) , 2 . 9 6 ( 3H , br-d ) , 

m 

fj! 3.17(2H,br-d) , 4 . 22-4 . 30 ( lH,m) , 4 . 7 1 ( 2H , br-s ) , 5 . 87 ( 1H , br-s ) ", 

6.09(lH,br-s) , 6.52(lH,d, J=3.2Hz) , 6 . 99 ( 2H , br- t ) , 

yj 7.05(lH,d, J=8.0Hz) , 7 . 1 7 - 7 . 20 ( 2H , m ) , 7 . 27 ( 1H , d , J=3 . 2Hz ) , 
tt 

III 7.37(1H,S), 7.61(lH,d, J=8 . 0Hz ) . 

U ESI-Mass ; 425(MH+). 

Example 39 5: S ynthesis of 3 . 3 -dimethyl- 1 - f 1 - ( 4 -f luoro - 
phenethyl ) p i peridin- 4 -yl 1 - 6 - acetam idolndoline 
395-1 } 3 . 3 -Dimethyl- 1- f 1 - f 4-f 1 norophft nethyl ) p iperidin - 4 - 
yll - 6 - aminometh y lindoline 

Into a solution of 3 , 3 -dimethyl- 1 - [ 1- ( 4 -f luoro- 
phenethyl ) piperidin-4-yl] -6 -bromoindoline (1.50 g) obtained 
in Example 2 93 in tetrahydrof uran (50 ml) was added dropwise 
at - 78°C a 1.6 M solution (3 ml) of n-butyllithium in hexane . 
After 10 min, dimethylf ormamide (0.3 ml) was added thereto and 
the resultant mixture was warmed to room temperature. Then a 
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saturated aqueous solution of ammonium chloride (20 ml) and 
ethyl acetate (100 ml) were added thereto and the layers were 
separated. The organic layer was washed with brine, dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. From the resulting residue, 3 , 3 - dime thyl - 1 - [ 1 - 
(4 - f luorophenethyl) piperidin- 4 -yl] - 6 - f ormyl indol ine (0.68 g) 
was separated by silica gel column chromatography (ethyl 
acetate) . Then it was suspended in a solution of 
hydroxylammonium chloride (0.15 g) and anhydrous sodium acetate 
(0.18 g) in ethanol (20 ml) and stirred at room temperature for 
2 hr. The reaction mixtures were concentrated under reduced 
pressure and diluted with ethyl acetate (50 ml) , a 2 N aqueous 
solution of sodium hydroxide (10 ml) and water (10 ml) . The 
organic layer was separated, washed with brine and dried over 
magnesium sulfate. After evaporating the solvent, the 
obtained 3, 3 - dimethyl - 1 - [1- (4 - f luorophenethyl ) piperidin- 4 - 
yl] - 6 -hydroxyiminomethylindoline (0.55 g) was dissolved in 
tetrahydrofuran (5 ml) . The resultant solution was added 
dropwise under ice cooling and stirring into a suspension of 
lithium aluminum hydride (0.07 g) in tetrahydrofuran (50 ml) 
and then heated under reflux for 3 hr . Under ice water cooling, 
water (0.07 ml), a 5 N aqueous solution (0.21 ml) of sodium 
hydroxide and further water (0.07 ml) were carefully added 
dropwise into the reaction mixtures in this order followed by 
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vigorous stirring. The resulting precipitate was filtered off 
and the filtrate was concentrated under reduced pressure. The 
residue was purified by NH- silica gel column chromatography 
(ethyl acetate/methanol system) to give the title compound 
(0.23 g) as a brown amorphous substance (total yield: 17.4 %). 
X H-NMR( 400MHz, CDCI3) ; 5(ppm) 1.24(6H,s), 1 . 78 - 2 . 10 ( 4H , m) , 
2.38-2. 51 ( 2H, m) , 2 . 72 - 2 . 83 ( 2H , m) , 2 . 8 9 - 2 . 9 8 ( 2H , m ) , 
3.17(2H,s) , 3.20-3.35(2H,m) , 3 . 42 - 3 . 55 ( 1H , m ) , 6.61(lH,s) , 
6.88(lH,d, J=8.0Hz) , 6.94-7.01(3H # m), 7 . 14 - 7 . 20 ( 2H , m) . 
395)-2 3 .3 -Dimethyl -l - n - ( 4 - f luorophenethvl) pjperidin- 4 - 
yll -6-acetamidomethylindoline 

Under ice cooling, acetyl chloride (0.05 ml) was added 
dropwise into a solution of 3 , 3-dimethyl- 1- [ 1- ( 4 - 
f luorophenethyl)piperidin-4-yl] -6-aminomethylindoline ( 0. 22 
g) obtained above and triethylamine (0.5 ml) in tetrahydrof uran 
(10 ml) and the resultant mixture was stirred at room 
temperature for 1 hr. Then a 1 N aqueous solution (5 ml) of 
sodium hydroxide and water (10 ml) were added to the reaction 
mixture, which was extracted with ethyl acetate, washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent, the residue was purified by silica gel column 
chromatography ( chlorof orm/methanol system) and crystallized 
from ethyl acetate/hexane to give the title compound (0.18 g) 
as a yellowish white powder (yield: 73.7 %). 



m.p. : 131 - 133°C. 

'H-NMRC 400MHz ,DMSO-d 6 ) ; <5(ppm) 1.21(6H,s), 1.83(3H,s), 
1.80-2.06(4H,m) , 2.98-3.20(4H,m), 3.07(2H, s) , 3.21- 
3.42(2H,m) , 3.58-3.68(lH,m), 4 . 14 ( 2H , d , J=6Hz ) , 6.41(lH,s) , 
6 . 50 ( lH,br-d) , 6 . 9 4 ( 1H , br-d ) , 7.14-7.22(2H,m), 7.28- 
7.38(2H,m) # 8.17-8.21(lH,m). 
ESI-Mass ; 428(MH+). 
P Example 396 : S ynthesis of 2 , 2-di methvl- 1 - \ 1 - f 4 - 

■ *i! 

QJ f luoropheneth yl ) pi peri din - 4 - v l 1 - 6 - methoxv i ndo li ne 
0" s 396-1 ) N- ( 1 -Ane tylpi peT'idin-4-yll - 3 -methoxvaniline 

4? Under ice cooling, sodium triacetoxyborohydride (12.0 

41 

|U g) was added to a liquid mixture of m-anisidine (4.40 g) , 

\i\ 

g\ l-acetylpiperidin-4-one (5.0 g) and acetic acid (8 ml) in 

ft i 

m dichloroethane (80 ml). Then the reaction mixtures were 

stirred at room temperature overnight . The reaction mixtures 
were diluted with ethyl acetate (200 ml) and a 5 N aqueous 
solution (35 ml) of sodium hydroxide was added thereto. The 
organic layer was separated, washed successively with water and 
brine and dried over magnesium sulfate . After evaporating the 
solvent under reduced pressure, the residue was purified by 
silica gel column chromatography (ethyl acetate/hexane system) 
to give the title compound (7.80 g) as a brown oil (yield: 
87.9 %) . 

X H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 30 - 1 . 4 5 ( 2H , m ) , 2.06- 
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2 . 18(2H,m) , 2 . 11(3H, s) , 2.76-2.85(lH / m) / 3 . 13-3 . 22 ( lH,m) , 
3.43-3.51(lH,m), 3.78(3H,s) , 3.76-3.93(lH,m), 4.46- 
4.53(lH,m) , 6.24(lH,br-s) , 6.28-6.36(2H,m), 
7.11(1H, t, J=8.0Hz) . 

396-2 ) N- ( 1-Ace tylpi peri rtin-4-yl ) -N- ( 2-methvl -2-prooen-l - 
yl ) - 3 -methoxyaniline 

A mixture of N- ( 1 -acetylpiperidin- 4-yl ) -3- 
methoxyaniline (2.0 g) , 3-chloro-2-methylpropene (10 ml) and 
potassium carbonate (5.0 g) in dimethylf ormamide (50 ml) was 
reacted at 80°C for 6 hr . Then the reaction mixtures were 
concentrated under reduced pressure and partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed 
successively with water and brine and dried over magnesium 
sulfate . After evaporating the solvent under reduced pressure , 
the residue was purified by silica gel column chromatography 
(ethyl acetate/hexane system) to give the title compound (1.55 
g) as a yellow oil (yield: 63.6 %) . 

1 H-NMR ( 400MHz , CDC1 3 ) ; <5(ppm) 1 . 46 - 1 . 60 ( 2H , m) , 1.73(3H,s), 
1.86-1. 98 (2H,m) , 2.11(3H,s) , 2 . 58 ( 1H , dt , J=8 . 8 , 2 . 4Hz ) , 
3. 14(lH,dt, J=8. 8,2.4Hz) , 3.59(2H,s), 3.77(3H,s), 3.80- 
3.94(2H,m), 4 . 73 -4 . 81 ( 1H , s ) , 4 . 87 ( 2H , d , J=9 . 2Hz ) , 6.22- 
6.37(3H,m) , 7 . 12 ( 1H , t , J=8 . 0Hz ) . 

396-31 2 . 2 -Dimethyl -l - r 1 - f 4 - f Inoronhenftthvl) PiP eriflin - 4 - 
yll - 6 -methoxyindoline 



Under nitrogen atmosphere, N- ( 1 -acetylpiperidin- 4 - 
yl ) -N- ( 2 -methyl- 2 -pr open- 1-yl ) - 3 -methoxyaniline (1.50 g) was 
heated under reflux in the presence of zinc chloride (2.0 g) 
in xylene ( 30 ml ) for 4 hr . After cooling the reaction mixtures , 
a 5 N aqueous solution (20 ml) of sodium hydroxide and ethyl 
acetate (100 ml) were added thereto and the resultant mixture 
was stirred for 30 min . The ethyl acetate layer was separated, 
ft washed successively with water and brine and dried over 
S| magnesium sulfate. After evaporating the solvent , the residue 

ST* was dissolved in ethanol (30 ml) . Then a 5 N aqueous solution 

Ul 

^ (10 ml) of sodium hydroxide was added thereto and the mixture 

1, was heated under reflux for 2.5 hr. After concentrating the 

j^l mixture, the residue was partitioned between ethyl acetate and 

p E 

jjj water followed by extraction with ethyl acetate. The ethyl 
acetate layer was washed with brine, dried over magnesium 
sulfate and concentrated under reduced pressure. The 
resulting residue was purified by silica gel column 
chromatography (ethyl acetate/hexane system) to give a yellow 
oily mixture (0.91 g) containing 2 , 2-dimethyl- 1 - ( piperidin- 
4 -yl ) - 6 -methoxyindoline . 

This mixture was reacted with 4 -f luorophenethyl 
bromide (0.8 g) in N , N-dimethylf ormamide (20 ml) in the presence 
of potassium carbonate (1.5 g) at 70°C for 6 hr . Then the 
reaction mixtures were concentrated under reduced pressure and 
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the residue was partitioned between water and ethyl acetate 
followed by extraction with ethyl acetate. The ethyl acetate 
layer was washed with brine, dried over magnesium sulfate and 
concentrated under reduced pressure. The resulting residue 
was purified by high performance liquid chromatography (ODS 
column, acetonitrile/water/70 % perchloric acid system). 
After concentrating the solvent, the residue was basified, 
extracted with ethyl acetate, washed with water, dried and 
concentrated to give the title compound ( 0 . 31 g) as a pale yellow 
oil. 

Next, this product was converted into an oxalate in a 
conventional manner to give a pale greenish blue powder. 
Oxalate : 

m.p. : 22 8°C (decomp.). 

1 H-NMR(400MHz,DMSO-d 6 ) ; <5(ppm) 1.22(6H,s), 1 . 58 - 1 . 69 ( 2H , m) , 
2.50-2.75(4H / m) , 2 . 94-3 . 11 ( 4H , m) , 3 . 15-3 . 25 ( 2H ,m) , 3.36- 
3.61(3H,m), 3.66(3H,s), 6 . 01 ( 1H , d, J=8Hz ) , 6.22(lH,s), 
6.82(lH,d, J=8Hz) , 7.14-7.24(2H,m) , 7 . 30- 7 . 38 ( 2H ,m) . 
ESI-Mass ; 383(MH+). 

Example 397 : Synthesi s of 1 - f l - f 4 - f luorophenethvl ) pi . pe ri cUn- 
4-yll -6- f 3-methy im"eido)methvlindole 

Under ice cooling, methyl isocyanate (0.02 g) was added 
dropwise into a solution of l-[l-(4- 

f luorophene thyl ) piperidin- 4 -yl ] - 6 - aminomethylindoline (0.09 



g) obtained in Example 132 in ethyl acetate (10 ml) and the 
resultant mixture was stirred at room temperature for 1 hr. The 
resulting precipitate was collected by filtration, washed with 
ether/hexane and dried to give the title compound (0.07 g) as 
a white powder (yield: 67 %). 
m.p. : 19 2°C (decomp. ) . 

X H-NMR( 400MHz ,DMSO-d 6 ) ; <5(ppm) 1 . 88 - 2 . 0 4 ( 4H , m ) , 2.19- 
2.27(2H,m), 2 . 54-2 . 61 ( 2H,m) , 2 . 57 ( 3H , d , J=4 . 4Hz ) , 2.74- 
2.80(2H,m) , 3 . 0 9 ( 2H , br-d) , 4.25-4.34(lH,m), 
4.28(2H,d, J = 6.0Hz) , 5 . 73-5 . 78 ( 1H , m) , 6 . 26 - 6 . 32 ( 1H , m) , 
6.40(lH,d, J=3.2Hz) , 6 . 94 ( 1H , d, J-8 . 0Hz ) , 7 . 08 - 7 . 14 ( 2H , m) , 
7.27-7.32(2H,m), 7.39(lH,s) , 7 . 4 4 - 7 . 48 ( 2H , m ) . 
ESI-Mass ; 409(MH+). 

The Chemical formula of the compounds of Ex. 294 to 397 
are cited below. 

Referential Example 1; Synthesis of 1-1 1- r 2- f 5-qxq-7- 

methyl - 5H ~pyT-i midino f2.l-bUl.31 thiazol - 6 - 
yl ) ethyl 1 p i peridin -4-ylT- indoline 
[Co. No. 5 disclosed in W096/23784] 




1- [ 1- ( 2-Aminoethyl ) piperazin-4 -yl ] indoline (192 mg) was 
dissolved in DMF (5 ml) and then 7 -methyl- 6 -( 2 - 
chloroethyl) - 5H-pyrimidino [ 2 , 1-b] [ 1 , 3 ] thiazol- 5 -one ( 239 mg) 



f%l and triethylamine (0.159 ml) were added thereto. Next, the 

y! 

m 4i resultant mixture was stirred at 80°C for 11 hr and then at 100°C 



for 8 hr. After adding water, the reaction solution was 
extracted with ethyl acetate . The organic layer was washed with 
brine and dried over magnesium sulfate. After evaporating the 
solvent , the resulting residue was purified by silica gel column 
chromatography (methanol/methylene chloride system) to give 
the title compound (46 mg) as an oil. 
X H-NMR (400 MHz , CDC1 3 ) : 

8(ppm) 1.60-1.89(6H, m) , 2 . 15-2 . 24 ( 2H , m) , 2.45(3H, s), 
2.51-2.58(2H, m) , 2 . 82 - 2 . 88 ( 2H , m), 2.94(2H, t , J=8.2Hz), 
3.14-3.22(2H, m) , 3.39(2H, t, J=8.2Hz), 3 . 36 -3 . 44 ( 1H , m) , 
6.41(1H, d, J=7.6Hz), 6.60(1H, t, J=7 . 6Hz ) , 6.92(1H, d, 
J-4.8HZ), 7.01-7.07(2H, m) , 7.91(1H. d, J=4.8Hz). 
FAB -Mass : 395(MH+) . 
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Ex.345-2 Ex. 345-3 . 
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